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BBeaeHHe 



B «OcHOBHhIX HanpaBJieHHHX SKOHOMHMeC- 
Koro h couna^bHoro pa3BHTHH CCCP Ha 
1986 — 1990 roa.bi h Ha nepnoA ao 2000 roAa» 
nepeA aBTOModHAbHOH npOMbiuiAeHHOCTbio 
nocTaBAeHa 3aAaqa: «... odecneqHTb yBejiH- 
qeHHe h y/iyqmeHHe CTpyKrypbi BbinycKa aB- 
TOMoOHJien, doAee noAHO OTBeqaiomHx no- 
TpefiHOCTHM Hapo.fl.Horo x03HHCTBa h 3aAaqe 
3KOHOMHH TOnAHBa». H fl,ajiee «... CHH3HTb 
yAejIbHbtH pacxoa TOnAHBa aBTOMOdHAHMH... 
y MeHbuiHTb Ha 15 — 25 npoueHTOB yiiejibHyio 
MeTajuioeMKOCTb, yBejiHqnrb pecypc padoTbi 
h cHH3HTb Tpy^oeMKocTb xexHHqecKoro od- 
CAy>KHBaHHH aBTOMo6HJieH». Ha aBTOMOdHAb- 
hom TpaHcnopxe npeAycMOTpeHo «...noBbicHTb 
3(|)(J)eKTHBHOCTb HCn0Ab30B3HHH 3BTQTpaHC- 
nopTHbix cpe^CTB... YjiyqmaTb CTpyKTypy 
aBTOMoOnjibHoro napna. OdecneqHTb skoho- 
MHIO 6eH3HHa H AH3eAbHOTO TOriJIHBa B 
1990 roAy no cpaBHeHHio c 1985 toaom 
Ha rpy30Bbix nepeB03Kax b pa3Mepe 18 — 20 
npou,eHTOB». noBbimeHHe npoH3BO^HTejib- 
hocth Tpyji,a b 3HaqHTejibHOH cTeneHH 
onpeAejiaeTCH yjiyquieHHeM KaqecTBa 3 bto- 
Tpa HcnopTHbix cpe^cTB. Ha anpejibCKOM 
(1985 ro.ua) n^ieHyMe UK KnCC M. C. Top- 
OaqeB noAnepKHyA: «... BceMepHoe noBbime- 
HHe KaqecTBa npOAyKUHH aoajkho dbiTb b 
ueHTpe SKOHOMHqecKOH nojiHTHKH. KaqecTBo 
h eiue pa3 KanecTBp — bot Ham A03yHr 
cerojiHH». 

KaqecTBo aBTOModHAH — sto coBOKynHOCTb 
cbohctb, ofiycjiOB/iHBajoLUHx ero npHroA- 
HocTb yAOBJieTBOpHTb onpeAeAeHHbie noTped- 
hocth b cooTBeTCTBHH c ero Ha3Haqe- 
HH6M. nOA CBOHCTBOM nOHHM3K)T KaTerOpHIO, 
Bbipa>Kaiomyio HeKyio cTopoHy npeAMeTa, 
KOTOpan odycjiOBjiHBaeT ero pa3AHq«e hah 
odmHocTb c ApyrHMH npefl,MeTaMH h odHa- 



py*HBaeTCH b ero OTHOiueHHH k hhm. Cbo 6- 
CTBa Beiuefl BHyTpeHHe npncyiUH hm, cy- 
mecTByiOT odi»eKTHBHO H63aBHCHM0 ot qeAO- 
BeqecKoro co3HaHHH. 

TpancnopTHbie cpeACTBa, BbinoAHHioiuHe 
odmyio OCHOBHyiO AAH HHX npOH3BOACTBeH- 
Hyio (fjyHKUHio — nepeMemeHHe b npocrpaH- 
ctBe rpy30B h nacca>KHpoB ( HMeiot pa3AHq- 
Hbie CBOHCTB3 B 33BHCH MOCTH OT CpejUbl (B03- 
AyiUHOH, BOAHOH, H33eMHOH) , B KOTOpOH OHH 
padOTaiOT. ABTOTpaHCnOpTHbIM Cpe^CTBOM 
Ha3biBaeTcn MauiHHa, nepeMemeHHe KOTopofi 
no noBepxHOCTH 3eMJiH ocymecTBAneTcn c 
noMOmbio CHJihi, co3fl.aBaeMOH B3aHMOAefi- 
CTBHeM KOJieC C flOpOTOH HJIH rpyHTOM. 
K HHM OTHOCHTCH OAHHOHHbie 3BT0M06HJ1H, 
aBTo6ycbi h aBronoe3Aa, cocTonmne H3 
aBTOModHJin-THraqa h OAHoro hjih HecKOjib- 
khx npnuenoB (nojiynpHuenoB) . B OTjiHqne 
ot aBTOModnjibHoro >KeAe 3 HOAopo>KHhiH nofl.- 
bhjkhoh cocTaB nepeABHraeTcn noA AencT- 
BHeM chji B3aHMoji,eHCTBHH KOjiec BeAymero 
3BeHa (Tenji0B03a, 3JieKTpoB03a) c HanpaB- 
JlHIOmHMH — peJIbCaMH. Bo3MO>KHOCTb ABH- 
H<eHHH 6e3 pejibcoB 3HaqHTejibHO paciimpHeT 
ccjjepy Hcnojib30BaHHH aBTOTpa HcnopTHbix 
CpeACTB no CpaBHeHHio C nOABH>KHbIM 
cocraBOM >Kejie3HOfl,opo>KHoro TpaHcnopTa, 
no3BOjineT AocTaBJiHTb rpy3bi h nacca*HpoB 
HenocpeACTBeHHo k MecTy hx Ha3HaqeHHH. 
O^HaKO OTcyTCTBHe peAbcoB noBbimaeT 
TpedOBaHHH K CBOHCTB3M, n03BOAHK)mHM 
H3MeHHTb noAO>KeHHe aBTOModHAH b npo- 
CTpaHCTBe npn bo3achctbhh Ha cneunaAb- 
Hbie opraHbi ynpaBAeHHA. 

HaAHqne cneumJiHqecKHx cbohctb no3- 
BOAHeT HCn0Ab30BaTb aBTOTpa HcnopTHbie 
cpeACTBa npn BbinoAHeHHH odmen aah TpaH- 
CnopTH bIX CpeACTB npOH3BOACTBeHHOH (pyHK- 
U.HH B yCAOBHHX, npH KOTOpbIX npHMeHeHHe 
Apyrnx Tpa HcnopTHbix CpeACTB hbahctch 
H eB03M0*HbiM hah MeHee neAeeoodpa3HbiM. 

Pa3Hoodpa3ne ycAOBHH 3KcnAyaTau,HH 
odycAOBHAo mnpOKyio cneuHaAH3au,Hio aBTO- 
TpaHCnOpTHWX CpeACTB, KOTOpbie OTAHqaiOT- 
cn cneuH(|)HqecKHMH cbohctb3mh, odecne- 
HHBaiOmHMH HX HCnOA b30B3HHe B KOHKpeT- 
HblX yCAOBHHX C HaHdOAbmefl 3(|)(|)eKTHB- 
HOCTblO. npH npoeKTHpOB3HHH HH>KeHepy- 
KOHCTpyKTOpy CAeAyer xoporno 3HaTb, Kanon 
COBOKynHOCTbK) CBOHCTB AOAJKeH OdAaAaTb 
aBTOMOdHAb, HTOdbl HaHAyqLUHM Odpa30M Bbl- 
nOAHHTb Te npOH3BOACTBeHHbie (JjyHKUHH, AJ1H 
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Beedenuc 



KOTOpwx oh npeAHa3HaqeH. HHJKeHepy no 
3KCn^yaTaUHH 3HaHHe CBOHCTB pa3AHHHblX 
aBTOMo6H^eft noMoraeT BbiSHpaTb Te H3 hhx, 
KOTopue HaHjiymiiHM odpa30M cooTBercTBy- 
K)T xapaKTepncTHKaM nepeB03HMoro rpy3a h 
ycjiOBHAM nepeB030K, AaeT B03Mo>KHOCTb 
pa3pa6aTbiBaTb onTHMajibHyio CTpaTermo 
nepeB030K, onTHMajibHwe MeTOAbi noAAepata- 
HHH B 3KCnjiyaTaU.HH CBOHCTB, 3aAO>KeHHblX 
npH npoeKTHpoBaHHH h npoH3BOACTBe (no- 
TeHUHaAbHblX CBOftCTB), H BOCCTaHOBAeHHH 
hx b npouecce peMOHTa. HHnceHep no 
Opra HH3aU.HH ABHJKCHHH AOA>KeH 3HaTb, 
K3KHMH CBOflCTBaMH oS^a^aiOT 3BTOMQ6HAH, 

MToCbi- na AoporaX pa3AnqHbix KaTeropHfi 
BepOflTHOCTb B03HHKHOB6HHH AOpO>KHO-TpaH- 
CnopTHblX npOHCUieCTBHH (ATn) 6bIAa B03- 
MOJKHO MeHbUieH; KBKH6 OTpaHHqeHHH A0J1JK- 
Hbl H3KJI aAbJBaTbCH Ha napaMCTpbl ABHJKeHHH 
B COOTBeTCTBHH CO CBOHCTB3MH aBTOMo6HAeH. 

MhcAO CBOHCTB CAOXKHOH M3UIHHU B6JIHKO. 

XIah H3yqeHHH yAofiHO crpynnHpoBaTb hx no 
pa3JiHHHUM npH3HaK3M, o6pa3yn HepapxH- 
qecKyio cHCTeMy, BKAioqaiomyio KaqecTBO, 
Kpy.nHbie rpynnoBbie cBoficTBa (HaAewHOCTb, 
SKanorHqecKHe, scTeTHqecKne, SKcnjiyaTaun- 
oHHue CBOHCTBa h t. a.), 6oAee MejiKHe 
rpynnoBbie CBoiicTBa, eAHHHqHbie CBoficTBa. 
B ^aHHOM Kypce H 3 yqaeTCH TojibKO OAHa 
rpynna cbohctb — SKcnAyaTauHOHHbie cboh- 
CTBa aBTOMo6HJiefi. 

SKcnjiyaTauHOHHbie cbohctb 3 — rpynna 
cbohctb, onpeAejiHtouiHx CTeneHb npHcnocoO- 
jieHHOCTH a btomo6hah k 3Kcn.nyaTau,HH b Ka- 
qecTBe cneuHcJ)HMecKoro (Ha3eMHoro KOAec- 
Horo, OeapeAbcoBoro) TpaHcnopTHoro cpea- 

CTB3. 

3KcnjiyaTanHOHHbie cbohctb3 8Btomo6hah 
BKjnoqatOT cjieAytomHe 6ojiee MejiKHe rpyn- 
noBbie CBoficTBa, ofiecneqHBaiomHe abhjkc- 
HHe: TH TOBO-CKOpOCTHbie H T0pM03HWe CBOH- 
CTBa, TOnAHBHyiO 3K0H0M HMHOCTb, ynpaBAH- 
eMOCTb, yCTOHMHBOCTb, MaHeBpeHHOCTb, 
njiaBHOCTb XOAa H npOXOAHMOCTb. 

B Ka>KAOH rJiaBe yqeSHHKa paccMOTpeHO 
oaho H3 nepenHCAeHHbix rpynnoBbix cbohctb 
no aieAyiomeH cxeine: onpeAeaeHHe noHHTHH 
H3ynaeMoro CBoficTBa, oueHoqHwe noKa3aTe- 
ah; TeopeTHqecKHe ochobu 4>H3nqecKHx npo- 
ueccoB,4>opMHpyK)mHX rpynnoBoe cbohctbo; 



TeopeTHqecKHe mctoan pacqeTa oueHoqHbix 
nOKa3aTejieH; 3H3AH3 BAHHHHH KOHCTpyKTHB- 
HblX H 3KCnjiyaTaUHOHHbIX 4>aKTOpOB; OCHOBM 
3KcnepHMeHTaAbHbix MeTOAOB onpeAejieHHH 
oueHoqHbix noKa3aTejieft. 

OTAeJibHbie Bonpocbi TeopHH 3KcnAyaTa- 
UHOHHblX CBOftCTB aBT0M06HAeH p33BHB3AHCb 
noqTH OAHOBpeMeHHO c co3A3HHeM nepBbix 
aBTOMo6HAen. 0(})opMAeHHe TeopHH axcnjiy- 
aTauHOHHbix CBoftcTB 3 btomo 6 hah (TeopHH 
aBTOMo6HJin) Kax nayKH npHHaA/iejKHT 
axaAeMHKy E. A. MyAaKOBy. HaqaAO 6buio 
noAOweHO ero MOHorpac|)HHMH «X(HHAMHqec- 
K«e h 3K0H0MHqecKHe HCCJieAoeaHHH aBTO- 
mo 6 hah» (1928 r.) h «T«roBUH pacqeT 
3 btomo 6 hah» (1930 r.). B 1935 r. E. A. 
MyAaKOBbiM 6 ma BbinymeH nepBbiH b MHpe 
yqe6HHK «TeopHH 3 btomo 6 hah». B 1932 — 
1939 rr. npoi|)eccopa T. B. 3HMeAeB h 
B. C. OaAbKeBnq pa3BHJiH h yrAyfiHAH 
TeopHio 3 btomo 6 hah. B nocjieAyioiu.He roAbi 
HapHAy c pa3BHTHeM oOmeft TeopHH 3 bto- 
mo 6 hah noHBHjiHCb HayqHbie HCCAeAOBaHHH 
OTAeJibHbix SKcnAyaTauHOHHbix cbohctb. 

COBpeMeHHWH 3Tan pa3BHTHH TeopHH 3K- 
cnjiyaTauHOHHbix cbohctb xapaKTepH3yeTC« 
yr^iy6AeHHbiM H3yqeHHeM OTAeJibHbix ocoOeH- 
HOCTefl 3KcruiyaTauHOHHHx cbohctb, oueHKofi 
hx b KOMnAence h onTHMH3auHeii noKa3a- 
TeAefl SKcnAyaTauHOHHwx cbohctb h Tex- 
HHqecKHx napaMeTpoB. 3 to no3BOJiHeT 
Ha CT3AHH npoeKTHpoBaHHH 3BT0M06 hAH C03- 
AaBaTb HaHOojiee paunoHaAbHbie KOHCTpyK- 
uhh, a npH Hcnojib30BaHH h o6ecneqHTb 
M3KCHMaAbHyiO 3(jK})eKTHBHOCTb HX npHMCHe- 
HHH B KOHKpeTHUX yC^OBHHX SKCnjiyaTailHH. 

ABT0M06HJIb HBJIHeTCH qaCTblO CHCTeMb! 
«aBTOMo6HJib — BOAHTejib — Aopora — cpe- 
Aa», h ero CBoficTBa npoHBAHiOTCH bo 
B 33HMOA6HCTBHH C 3AeMeHT3MH 3TOH CHCTe- 
Mbl. ri03T0My 3H3qHMOCTb OnpeACACHHOTO 

3KcnAyaTauHOHHoro cbohctb 3 b oueHKe 

KaqeCTBa HAH 3({)(|)eKTHBH0CTH npHMeHCHHH 
aBTOMOOHAH 33BHCHT OT yCAOBHH, B KOTOpbIX 
3TO CBOHCTBO npOHBAHeTCH, T. e. OT yCAOBHH 
3KcnAyaTauHH. Ycaobkh SKcnAyaTaunn b ne- 
aom onpeAeAHioTCH Aopo>KHbiMH, TpaHcnopT- 
HblMH H npHpOAHO-KAH M3TH qeCKHMH yCAOBH- 
HMH, Ka>KAOe H3 KOTOpbIX xapaKTepH3yeTCH 
onpeAeAeHHbiMH (jjaKTOpaMH: 





flOpO>KHbie yCJIOBHH — 3JieMeHT3MH npo- 
h njiaHa Aopor, pejibe(|)OM mccthocth, 
BHJ3.0M H pOBHOCTbK) flOpOJKHOrO nOKpbITHH, 
HHTeHCHBHOCTbK) ABHJKeHHH, nOMexaMH flBH- 
>KeHHIO, CTa6HJIbHOCTbIO flOpOHCHOrO COCTOH- 
HHH , pe)KHMaMH ABH>KeHHH; 

TpaHcnopTHbie ycjiOBHH — bhaom rpy3a, 
o6"beMOM nepeB030K, napTHOHHOCTbio ompa- 
bok, paccTOHHHeM nepeB030K, cnocodaMH 
norpy3KH h Bbirpy3KH, pe* hm3mh pa6arbi, 
MapuipyTOB h opraHH3auHH nepe- 
B030K, yCJIOBHHMH xpaHeHHH, TeXHHMeCKOrO 
oficjiyxKHBaHHH h peMOHTa; 

n pHpOjlHO-KJJHM aTHMeCK He ycjiOBHH — 
oco6eHHOCTHMH 30 H yMepeHHoro, xojiOAHoro, 
xKapKoro h BbicoKoropHoro KJiBMaTa. 

Aopo>KHbie ycjiOBHH. Ha rexHHqecKHe na- 
paMeTpbi, KOHCTpyKUHio h 3Kcn/iyaTauHOHHbie 
cBOHCTBa aBTOMo6HJiefi b HanSojibiueH CTene- 
HH OKa3bIBaK)T BJIHHHHe A,OpO>KHbie yCJlOBHJI. 



B CHJiy 3H3MHTejlbHOro pa3H006pa3HH OHH 
MOryT SblTb KJiacCH(J)HUHpOBaHbI no pa3J!HM- 
HNM KJiaCCH(|)HKaUHOHHblM npH3HaK3M. ,Z3,eH- 
CTByiomHe CTpOHTeAbHbie HopMbi h npaBHJia 
(CHhII) onpejiejimoT ocHOBHbie TexnnqecKHe 
HopMbi, napaMeTpu h noKa3aTejiH, KOTopue 
MOryT 6biTb Hcnojib30BaHbi xapaKTepH- 
CTHKH npe^ejlbHblX ycjiOBHH ABH*eHHH aBTO- 
mo6hah Ha Aoporax o6mero noJib30BaHHH 
( Me>Kayropoa.Hbie Aoporn), BHyTpHX03HHCT- 
BeHHMX Aoporax b Ko;ixo3ax h coBX03ax, 
yjiHpax h floporax b roptmax h nocejiKax. 

Bee floporw o6mero nojib30BaHHH TpaH- 
CnOpTHOH CeTH CCCP B 3aBHCHMOCTH OT 
nepcneKTHBHOH cpeAHecyroqHOH HHTeHCHB- 
HOCTH ABHHieHHH aBTOMoOHAeft B 060HX Ha- 

npasjieHHHX b cootb6tctbhh co CHhII 
2.05.02 — 85 a.ejiHTCH Ha nflTb KaTeropafl 
(Ta6ji. 1). 



I. OcHOBHbie TexHHnecKHe noKa3aTenn aBTOModHabHbix AOpor ofiiuefi cem 



noKa3aTe.iH 


| KaTeropHH 


I-a 


1-6; 11 


III 


IV 


V 


PaCHeTHaH HHTCHCHBHOCTb abh- 


Cb. 7000 


Cb. 7000; 


Cb. 1000 ao 


Cb. 100 ao 


£0 100 


JKeHHH TpaHCnopTHblX eAHHHU 




Cb. 3000 ao 


3000 


1000 




B CVTKH 




7000 








PacqeTHaa CKOpocTb abhjkchhh, 
km/m 


150(120; 80) 


120(100; 60) 


100(80; 50) 


80(60; 40) 


60(40; 30) 


Hhcao riOAOc abhjkchhh 


4; 6; 8 


4; 6; 8; 2 


2 


2 


1 


HI H pH 11 a nOJIOCbl ABH>KeHHH, M 


3,75 


3,75 


3,5 


3 


— 


HaH6ojibuiHe npoAOAbHbie yx- 

JlOHbl i, %* 


3(4; 6) 


4(5; 7) 


5(6; 8) 


6(7; 9) 


7(9; 10) 


HaHMeHbuiaa pacqeTHaa bhah- 












MOCTb, m: 












AJ1H 0CT3HOBKH 


300 


250 


200 


150 


85 




(250; 200) 


(200; 85) 


(150; 75) 


(85; 55) 


(55; 45) 


BCTpeMHOTO aBTOMOSHAH 


— 


450 


350 


250 


170 


HaHMeHbuiHe paAHycu xpn- 


(450; 350) 


(350; 170) 


(250; 150) 


(170; 110) 


(110; 90) 


Bbix, m: 












b ha a He 


1200 (1000) 


800 (600) 


600 (400) 


300 (250) 


150 




(800; 250) 


(600; 125) 


(300; 100) 


(150; 60) 


(60; 30) 


BbinyKAbix 


30 000 


15 000 


10 000 


5000 


2500 




(15 000; 


(10000; 


(5000; 


(2500; 


(1000; 




5000) 


2500) 


2500) 


1000) 


600) 


BOTHyTblX 


8000 (4000) 


5000(2500) 


3000(1500) 


2000(1000) 


1500(600) 




(5000; 1000) 


(3000; 600) 


(2000; 400) 


(1500; 300) 


(1000; 200) 



* 3HaqeHHe yienoHa (b %) cooTBeTCTByeT TaHreHcy yrjia HaKAOHa Aoporn k ropn30HTy, yMHoweH- 
HOMy Ha 100. 

FI p« Me 4a h we. B CKOfinax yKa3aHbi bcjihmkhm, OTHocauiHecs cooTBeTCTBeHHO k TpyAHbiM 
yqacTKaM Aopor b nepeceqeHHOH h ropHofi MecTHoeTHx. 
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BuedeHue 



Ha Aoporax npHMeHHfOTCH noKpbiTHH qe- 
Tupex OCHOBHbIX THnoP: 

KariHTajibHbie (u,eMeHT 06 eT 0 HHbie, ac4>ajib- 
T 06 eTOHHbie) — aah Aopor KaTeropHH I — IV; 

o6jierqeHHbie (ac<|)aAbTo6eTOHHbie, Aerre- 
SeTOHHbie) — aah Aopor KaTeropHH III h IV; 

nepexoAHbie (mefieHoqHbie, rpaBHH- 
Hbie) — aah Aopor KaTeropnfi IV h V; 

HH3iDHe (h 3 rpyHTOB, yKpenAeHHbix hah 
yAyqmeHHbix Ao6aBAeHHHMH) aah Aopor Ka- 
TeropHH V. 

B 33BHCHMOCTH OT npOMHOCTH nOKpbltHH 
AoporH o6mero noAb30B3HHH AOnycKatOT 
Harpy3Ky Ha oahh moct ot 100 kH 
(KaTeropHH I — IV) ao 60 kH (KaTeropHH 

V). 

B 3 aBHCHMOCTH OT THna nOKpbJTHH H 
ero coctohhhh noBepxHOCTb AOporH HMeeT 
pa3AHMHbie HepOBHOCTH, KOTOpbie 0Ka3bIB310T 
cymecTBeHHoe bahhhhc Ha conpoTHBJieHHe 
KaqeHHK) KOAec, hx cuenHue cbohctb3, a 
tflK>Ke Ha nAaBHOCTb xoAa. 

MHKpOnpO(})HAb AOporH npHHHTO paCCMaT- 
pHBaTb KaK ueHTpHpoBaHHyio CAyqaftHyio 
CjjyHKUHlO. B nepBOM npH6AH>KeHHH MOHCHO 
CMHTaTb, mto BepoHTHocTb pacnpeACA e HHH 
OpAHHaT MHKpOnpO())HAH 6AH3K8 K HOpMaAb- 
HOMy 3aKOHy h Toraa ochobhoh xapaKTe- 
pHCTHKOH HepOBHOCTeH AOporH HBAHeTCH 
cpeAHHH KBaApaTHqecKaa BeAHHHHa. Hhxkc 
npHBeAeHU cpeAHHe KBaApaTHqecKHe 3Haqe- 
HHH OpAHHaT HepOBHOCTeH (b cm) aah pa3- 
AHHHblX nOKpbITHH. 

UeMeHTo 6 eTOHHoe h ac(J)ajibTOBoe 0 , 45 . .. 1,4 

ByjibDKHoe: 

B yAOBAeTBO pHTejlb HOM COCTOH- 



hhh 1,35.. .2, 3 

c BbicTynaMH h BnaAHHaMH . 2,5. ..3,3 
LU,e6eHOHHOe: 

MaJIOH3HOUieHHOe £o 1 

H3HOUieHHOe 1...2 

CHJIbHO H3HOUieHHOe .... 2.. .3 

pa36nToe Bo-nee 3 



B npaKTHKe wcnwTaHHH aBTOMoOHAeft 3a 
OCHOBHOH KAaCCH(j)HKaUHOHHblfi npH3HaK AO- 
pO>KHbIX yCAOBHH npHHHMaeTCH pe>KHM ABH- 
HceHHH. Flo 3TOMy npH3HaKy h c yqeTOM 
nepeceqeHHOCTH npoAOAbHoro npo(J»HAH ao- 
pOJKHbie yCAOBHH F10Apa3A®AH10T Ha MarH- 
CTpaAbHbie, ropoACKne h ropHbie, a no npoMe- 
>KyTOMHblM npH3H3KaM — Ha MaTHCTpaAbHO- 
xoAMHCTbie, ropHo-xoAMHCTbie h ripHropoA- 



p(i) 




■ 


m 


■ 




■ 


1 


M 


B 


■ 


■ 


■ 


I 


a 


fl 


B 


B 


m 


ggE 


3 


i 


B 






a 









-i,% 6 4 2 0 2 4 6 i,7o 

6 ) 



Phc. I. PacnpeAejieHHe vkjiohob npOAOJibitoro 
npo(j>H.iH ynacTKOB Aopor: 

a — MarHCTpajibHbix; 6 — ropHbix 

Hbie. KAaccH4>HKauHOHHbiMH napaMeTpaMH 
HBAHIOTCH CT3THCTHqeCKHe XapaKTepHCTHKH 
noKa3aTeAeft npoAOAbHoro npo<J)HAH AOporH 
h pe>KHMa ABH>KeHHH 3 btomo6hah. 

no SKcnepHMeHTajibHbiM AaHHbiM Marn- 
CTpaAbHbie, ropHbie h ropoACKHe ycAOBHH 
ABH*eHHH AAH OTeqeCTBeHHbIX aBTOMOCHAefl 
H 3BTOnOe3AOB pa3HbIX THnOB XapaKTepH- 
3yK)TCH HOpMaAbHbIMH 33K0H3MH paCnpe- 
AeAeHHH CKOpOCTeft ABHHieHHH H yKAOHOB 
npoAOAbHoro npo(f>HjiH. 

Ha pnc. 1 noKa3aHbi pacnpeAeAeHHH yKAO- 
hob npoAOAbHoro npo(j)HAH THnHMHbix yqacT- 
kob MarHCTpaAbHbix h ropHbix Aopor. 

Ka>KAbIH KOHKpeTHblH MapiIJpyT B 3HaqH- 
TeAbHOH CTeneHH hhahbh A yaAeH h MO>neT 
cocTOHTb H3 yqacTKOB, xapaKTepH3yiomHxcH 
pa3HbIMH AOpO>KHbIMH yCAOBHHMH, Ha KOTO- 
pbix pe>KHMbl ABH>KeHHH MoryT pe3KO pa3- 

AHqaTbcn. Hn>Ke npHBeAeHbi 3HaqeHHH cpeA- 
Heft cKOpocTH i/ cp h cpeAHero (Ha 100 km 
nyTH) pacxoAa TonAHBa Q Scp aBTonoe3Aa c 
aBTOMoOHAeM-THraqoM MA3-6422 Ha xapaK- 
TepHbix yqacTKax Aopor. 

Drp, KM/q Qscp. A 

ripHropoAHbie 51 66 

MarncTpajibHbie ... 64 59 

fopoACKHe 44 63 





Beedenue 



9 









P 

Zn? 














/ 






\ 








7 




-0,1 






\ 


V. 



~ i % 3 2 1 Q 1 2 3 <;% 



Phc. 2. PacnpeAejieHMe yKjiOHOB npoflOJibHOro 
iipocJjHjm na THnHHHOM ropOACKOM MapuipyTe 

K noKa3aTejiHM, bahhioiahm Ha u cp , oie/iy- 
eT b nepByio onepeAb othccth HHTeHCHBHOCTb 
ABH>KeHHH, J],OpO>KHble OrpaHHMeHHH CKOpOC- 
th, HajiHHHe Ha Aopore HaceaeHHbix ny hktob, 
ihcao nepeceneHHH c zipyrHMH AoporaMH h 
MHCJIO nOJIOC ABHHteHHH. 

AoporH KpynHbix ropoAOB othochtch b oc- 
HOBHOM K KaTerOpHHM I H II H HMeiOT, 
KaK npaBHJio, ycoBepuieHCTBOBaHHOe nanH- 
TajibHoe noKpbiTHe. npoAo.nbHbiH npoc^Hjib 
ropo^cKHx Aopor b ueHTpajibHOH 30He erpa- 
Hbt HOCHT paBHHHHblH XapaKTep, a ymiOHbl 

He ,npeBbi lu a lOT 3. ..4 %. Ha pnc. 2 noKa33HO 
pacnpeaejieHHe yKAOHOB npOAOJibHoro npo- 
4)hjih Ha thithhhom ropoACKOM MapuipyTe 
aBTOMo6HjieH-t})yproHOB. Pacnpe^ejieHHe 
noAHHHeHO HopMajibHOMy 3aKOHy c MaTeMa- 
THHecKHM o>KH^aHHeM b Hyae. Mhcjio yuacT- 
kob Mapuipyra, KOTopbie MoryT 6biTb OTHe- 
CeHbl K yCVIOBHO-rOpH30HTaJlbHbIM (yKAOHbl 

±0,5 %), cocTaB^aeT oko.jio 30 %. 

HecMOTpn Ha xopomne Aoporu cpe^HHH 
CKOpOCTb ABH>KeHHH B TOpOACKHX yCJIOBHHX 

HeBejiHKa. Ha pnc. 3 npHBeAeHa KpHBaa 
pacnpeAeJieHHH cpeAHeft ckopocth ABH>KeHHH 




Phc. 3. PacnpeaeaenHe cpeaHeii TexHHsecKOH CKOpocTH 
ABHACeHHfl aBT0M06HAefl-(})yp[0H0B Ha TOpOACKHX 
Mapuipyrax 



aBTOMofiHJieH-tJjyproHOB b r. MocKBe. C Be- 
pORTHOCTblO 60 % CpejlHHB CKOpOCTb HaXO- 

ahtch b AHana30He 15. ..30 km/m. HeBbico- 

Kan CKOpOCTb ABHiKeHHH o6l>HCHHeTCH 6oAb- 
I1IHM MHCAOM noMex. 

Bee OCHOBHbie AOpOHtHbie yCJIOBHH 3K- 
cnjiyaTauHH (MarHCTpajibHbie, ropoAcKne, 
ropnbie) MoryT 6biTb CMO/jejiHpoBaHbi c no- 
Mom,bio cneuHa^bHbix HcnbiTaTeAbHbix Mapui- 
pyTOB c npeflnwcaHHbiM peacHMOM abhjkchhh 
H a OTji,ejibHbix yqacTKax 3 thx MapiupyroB 
hjih cneuHajibHO pa3pa6oTaHHbix e3AOBbix 
UHKJiOB. B o6qhx cjiyqanx cooTBeTCTByiomHe 
MapmpyTbl H pe>KHMbI ABHHCCHHH noa.6HpaiOT 
hcxoah H3 paBeHCTBa napaMeTpoB pe>KHMa 
h oueHOMHbix noKa33TeAefi SKcnayaTauHOH- 
Hbix CBOHCTB (cpeAHHH CKOpOCTb ABH>KeHHH, 
cpeAHHH pacxoa TonjiHBa), nojiyqaeMbix npH 
MOaeJlHpOBaHHH H ripH peajlbHOM ABHHCeHHH 
no THnHMHbiM wapuipyTaM. Ha UeHTpaabHOM 
HaynHo-HCCjieaoBaTejibCKOM aBTonojinroHe 
HAMH pa3pafioTaHbi ycaoena h mctoahkh 
onpeAeaeHHH cpeAHeii ckopocth npH Mojie- 
JinpoBaHHH MarHCTpaabHWx, ropoACKHx h 
TO pHblX peJKHMOB ABHIKeHHH. 

.flUiH HeKoropbix cnenHajiH3HposaHHbix aB- 
TOMogHJien THnHHHbie ycjiOBHH SKcnjiyaTauHH 
MoryT 6bJTb secbMa cneuntJiHqHbi h 3Ha- 
HHTeJlbHO OTJIHMaTbCH OT KJiaCCHtJjHUHpOBaH- 
Hbix Bbiuie. CymecTBeHHO OTjmnaiOTCH yc- 
JIOBHB 3KCnayaTaUHH CTpOHTeAbHbIX aBTOMO- 
6n.neH-caM0CBa.roB, paOoTaiomHx c 3ae3AOM 
b xapbepbi. HecMOTpn Ha Gojibuioe pa3Ho- 
o6pa3ne MapmpyTOB, no KOTopbiM coBepiua- 
eTCH HX ABHHieHHe, OHH HMeiOT MHOTO 06- 

mero. 3 to othochtch, npew/ie Bcero, k npo- 
4>HJIIO MapmpyTOB, KOTOpblH MOJKeT 6blTb 
npeActaBJieH b Bna.e Tpex xapaKTepHbix 
ynacTKOB (pnc. 4): A — ot Mecra norpy3KH 
AO Bbie3Aa H3 Kapbepa, B — Bbie3A (bt,C3a) 
H3 Kapbepa, B — ot Kapbepa ao MecTa 
pa3rpy3KH. 

B pe3yAbTaTe ct3th CTH qecKOH o6pa6oTKH 
co 6 paHHofl HH(|)opMau.HH noAyneHbi cjieAyio- 
LUHe BeJIHMHHbl MaTCMaTHMeCKOrO OKHA3HHH 
ochobhwx napaMeTpoB 3 thx yqacTKOB: 
M[/] = 4400 m; M[/ a ] = 566 m; M[l b } = 
= 288 m; Af [/'] = 1 0,3 % ; Mf/ B ] = 3550 m 
(/=/a+^b+^b — oOuian aahh 3 Mapui- 
pyTa). 
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Boro? mu 




HaHfiojiee xapaKTepHO Hcnojib30BaHHe 
aBTOMo6Hjreft-caMOCBajiOB b Kapbepax, y ko- 
TOpbix /a= 150.. .600 m, a / B = 100.. .500 m. 

,H,ah yqacTKOB / B KpyTH3Ha. no^TaeMa 6... 12% 
(HHorjia ao 18. ..20 %). HanSoAee aahhhbimh 
hbahiotch yqacTKH l B : b 80 % cjiyqaeB 
/ B = 4 ... 1 0 Tbic. m, b 7 % cnyqaeB / B = 
= 15.. .20 TbIC. M. 

TpaHcnopTHbie ycAOBHH. 3 th ycAOBHH 
3KcnjiyaTau.HH onpeAeAHiOT cneu.HaAH3auHfo 
aBTOMoSajiH, a cjieAOBaTejibHO, ero koh- 
CTpyKUHio, TexHnqecKHe napaMeTpbi h 3 k- 
cnjiyaTauHOHHbie CBOHCTBa. Abtomo 6 hah 
AOAH tHbl fibITb B MaKCHMaJlbHOH CTeneHH 
npHcnocoOjieHbi aah nepeB03KH OAHoro hah 
H ecKOAbKHx 6 ah 3 khx bhaob rpy3a. riapTHOH- 
HOCTb rpy3a onpeAeAHeT onTHMaAbHyio rpy- 
3onOA'beMHOCTb npn npoeKTHpoBaHHH, a 
o6i>eMHaH Macca rpy3a — o6"beM nAaTC^op- 

Mbl. nOKa33TeAH nAaBHOCTH XOAa AOA>KHbI 
odecneqHBaTb ycAOBHH coxpaHHOCTH rpy3a. 

no ABAbHOCTH nepeB03KH nOApa3AeAHIOT 
Ha MecTHbie (ao 50 km) h AaAbHHe (mok- 
AyropoAHbie) . B MocKBe cpeAHna aah Ha 
nepeB030K FipOAOBOAbCTBeHHblX npOAyKTOB 
(MOAOKa, MHCa, pblgbl) KOAefiAeTCH B npe- 
AeAax 7... 9 km. ZlaAbHOCTb MejKAyropoA- 
Hbix nepeB030K AOCTHraeT 700. ..800 km, a b 
HeKOTopbix CAyqaHx h 3HaqHTeAbHO 6oAee. 
B CLUA 50 % MejKAyropoAHbix Mapwpy- 
tob HMeioT npoTH>KeHHOCTb *00 km h 6oAee, a 
caMwe AaAbHHe nepeB03KH 1,5 — 2 Tbic. km. 
ZlaAbHOCTb nepeB030K, TaK >Ke KaK h 
OCTaAbHbie (J)aKTOpbI TpaHCnOpTHbIX yCAOBHH , 
AOAH<Ha yMHTbIBaTbCH npH BblOope H OUeHKe 
noKa3aTeAefl SKcrmyaTa u,HOHHbix cbohctb. 

ripHpOAHO-KAHMaTHqeCKHe yCAOBHH. B 
Haiiiefi CTpaHe HecKOAbKO KAHMaTHqecKHX 
30H, noaTOMy cymecTBeHHoe bahhhhc Ha 3K- 
cnAyaTauHOHHbie CBOHCTBa aBTOMoSHAefi 
oKa3biBaiOT npnpoAHO-KAHMaTHqecKHe ycAO- 



BHH. YKpynHeHHO TeppHTOpHH CCCP MO>KeT 
6biTb ycAOBHO pa3AeAeHa Ha Tpn ocHOBHbie 
kah M aTHqecKHe 30Hbi: yMepeHHoro KAHMaTa, 
xOAOAHoro KAHMaTa, acapKoro h BbicoKorop- 
Horo KAHMaTa. 

OCHOBHOH H3 Xap3KTepHCTHK 3THX 30H, 
BAHHiomHX Ha SKcnAyaTauHOHHbie cBoflcTBa, 
HBAHeTCH TeMnepaTypa OKpy*aioin,ero B03- 
Ayxa. 

H3MeHeHHe aTMOCCj)epHbIX yCAOBHH CKa3bI- 
BaeTCH na paSoTe ABHraTeAH, TpaHCMHccHH, 
LUHH, HTO n pH BO AH T K H3MeHeHHK> 3KcnAy- 
aTaUHOHHblX CBOHCTB aBTOMOOHAH. 

HopMaAbHOMy TenAOBOMy pe>KHMy ABHra- 
TeAeii cooTBCTCTByeT TeMnepaTypa oxAa>KAa- 
lomeft >khakocth h MacAa 80...100°C, o6ec- 
neqHBaeMaa cooTBeTCTByiomHMH CHCTeMaMH 
npn CTaHAapTHofi TeMnepaType oxpy>Kaiome- 
ro B03Ayxa -f-20°C. CymecTBeHHoe otkao- 
HeHHe TeMnepaTypbi OKpy>Kaiomero B03Ayxa 
OT CTaHAapTHOH (KaK nOHHJKeHHe, TaK H 
noBbiuieHne) Bbi3MBaeT HapymeHHe Hop- 
MaAbHoro TenAOBoro peatHMa ABHraTeAH h 
K aK CAeACTBHe — yxyAuieHne noKa3aTeAefi 
THTOBO-CKOpOCTHblX CBOHCTB H TOnAHBHOH 
SKOHOMHqHOCTH. npH noBbuiieHHH TeMnepa- 
Typbi B03Ayxa Ha bxoac b ABHraTeAb Ha 
10°C ero MomHOCTb CHH*aeTc« Ha 2. ..3% 
h yBeAHqHBaeTcn pacxoA TonAHBa Ha 1,5%. 

n P H yBeAHMeHHH OTHOCHTeAbHOH BA3JKHOCTH 
Ha 10 % 3(j)(|)eKTHBHaH MOLUHOCTb ABHraTe- 
Aefl cHHHcaeTCH Ha 0,75 %. 

Ot TeMnepaTypbi OKpy>Kaiomero B03Ayxa 
33BHCHT TaKH^e BpeMH, HeoSxoAHMoe AAH 

AOCTHH<eHHH ycTaHOBHBLueHCH TeMnepaTypbi 
b arperaTax TpaHCMHccHH, a TeMnepaTypa 
MacAa b TpaHCMHccHH onpeAeAHeT ee conpo- 
THBAeHHe, t. e. KUJX. 

TeMnepaTypa onpywaiomero B03Ayxa OKa- 
3HBaeT cymecTBeHHoe BAHHHHe na conpo- 
THBAeHHe KaqeHHio uihh. 



Beedenue 



npH padoTe aBTOMoGHJiefi b BbicoKorop- 
Hbl X yCJIOBHHX npOHCXO^HT fiOJlblUOe CHH>Ke- 
HHe MOLU.HOCTH ABHraTeJieH BCJie^CTBHe 
yMeHbiueHHH KOS^tJjHUHeHTa HanojiHeHHfi uh- 
J1 HHiipOB. B pe3yjIbTaTe CpeflHHH CKOpOCTb 
ABH^ienHH rpy30Bbix aBTOMoSnjieH b ropHbix 
ycjiOBHHx npHMepHO Ha 40. ..50 % HH>Ke, a 
pacxoA TonjrHBa Ha 10. ..15% Bbime, qeM 

B paBHHHHblX yCJlOBHHX. 

Bee 3to b uejiOM CBM^eTejibCTByeT o 
BantHOCTH h HeoOxoAHMOCTH yqeTa BJ1H3HHH 
ycjiOBHH 3Kcnjiyaiau,HH Ha SKcruiyaTauHOH- 
Hbie CBOHCTBa aBTOMoSHjiefi, Kan npn npoeK- 
THpOB3HHH, TaK H npH 3KCIUiyaTaiJ.HH, c 
uejibio oOecneqeHHH HaHOojibmefi npneno- 
C 06 /ieHHOCTH HX K KOHKpeTHbIM yCJlOBHHM 
3KcnjiyaTau,HH. 

3th 3azi,aqH MoryT ObiTb ycneuiHo pemeHbi 
onTHMH3an,Hefi TexHHqecKHx napaMetpoB aB- 



TOTpaHcnopTHoro cpe^CTBa Ha ocHOBe hmh- 
TauHOHHOro MOflejinpoBaHHH TpaHcnopTHoro 
npouecca Ha 3BM. Ho stoto npexx^e 
Bcero HeodxojjHMO HMeTb qeTKyio KJiaccH- 
(|)HKauHio ycjiOBHH SKCnjiyaTauHH. Han6o^ee 
nojiHan h HH(J)opMaTHBHa3 b HacTOHmee 
BpeMH KjiaccH(|)HKauH3 ycjiOBHH SKCnjiyaTa- 
Uhh npHBe^eHa b nojio>KeHHH o TexHH- 
qecKOM oOcjiyacHBaHHH h peMOHTe no,a.BH>K- 
hoto cocTaBa aBTOMoSHjibHoro TpaHcnopTa. 
OflHaKO h OHa hocht KaqecTBeHHbiH xapax- 
Tep h KOJiHqecTBeHHO He CBH3bmaeT KaTero- 
pHH ycjiOBHH 3KcnjiyaTau.HH c onpe/ie^Hio- 
mHMH npH3HaKaMH. JlajibHeHtuee ee coBep- 
meHCTBOBaHHe— ycTaHOBJieHHe cbh3h Me>K,ay 
KaTeropHHMH SKcnjiyaTauHH h pa3JiHqHbiMH 
qHCJioBWMH xapaierepHCTHKaMH: ripo^HjiH h 
njiaHa aopor, noKpbiTHH, TpaHcnopTHoro 
nOTOKa H KJIHMaTHqeCKHX yCJlOBHH. 




§ 1 . OnpeAejieHHsi 
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Thtobo- 

CKOpOCTHbie 

CBOHCTBa 

§ 1 . OnpeAejieHHH 
§ 2 . OueHOMHbie noKa 3 aTejiH 
§ 3 . Cham, AewcTByiomHe 

Ha aBT 0 M 06 HJlb 

§ 4 . KHHeMaTHKa h AHHaMHKa 
aBTOMofin^bHoro KOJieca 
§ 5 . CHJIbl COnpOTHBJieHHH 

§ 6 . YpaBHeHHe abh^chha 
aBTOMo 6 HJIH 
§ 7 . MeTo^bi peuieHHH 
ypaBHeHHH cHAOBoro 
H MOLUHOCTHOrO 6 aAaHCOB 
§ 8 . ripHeMHCTOCTb 

§ 9 . XlHHaMHMecKoe 

npeoAOJieHHe Aopo>KHbix 
COnpOTHBJieHHH 
§ 10. HopMajibHbie peaKUHH, 
AeficTByiomHe Ha KOJieca 
§ 11 . OrpaHHqeHHe 
THTOBO-CKOpOCTHblX 

cbohctb no cuenjieHHio 
§ 12 . SKcnepHMeHTajibHoe 
onpezi.ejieHHe noKa 3 aTejieft 

THTOBO-CKOpOCTHblX CBOHCTB 

§ 13 . PacHeTHO-aHajiHTHMecKoe 
onpeAejieHHe noKa 3 aTejieH 
THrOBO-CKOpOCTHbIX CBOHCTB 



THTOBO-CKOpOCTHbiMH CBOHCTB 3 MH Ha 3 bl- 

BaiOT co bo xy n hoc T b cbohctb, onpeAeAHiomHx 
B 03 Moa<Hbie no xapaKTepncTHKaM flBHraTejia 
hah cuenjieHHH BeAymnx KOJiec c Aoporon 
Anana 30 Hbi H 3 MeHeHHH CKopocTeft abhwchhh 
h npeAejibHbie hht 6 hchbhocth pa 3 roHa hbto- 
mo 6 hah npw ero paCoTe Ha thtobom 
pe>KHMe B pa 3 JlH 4 HblX AOpO>KHblX yCAOBHHX. 
THTOBblM npHHHTO CMHT 3 Tb pe>KHM, HpH 
kotopom ot ABHraTejiH k Be;i,ymHM KOJie- 

CaM nOABOAHTCH MOLHHOCTb, AOCTaTOHHaH 
AAH npeOAOJieHHH COnpOTHBAeHHH ABHACe- 
HHK). 

BbinoAHHR TpaHcnopTHyio pa6oTy, boah- 
Tejib BbiSwpaeT cKopocTb abhacchha, hcxoah 
H 3 SKCnAyaTaUHOHHblX yCAOBHH. 3TOT Bbl6op 
orpaHHMeH AHana30H0M CKopocTeft ot MaKCK- 
MajibHofi, onpeACAHeMOH MaKCHMaAbHoii 
MOiuHOCTbio ABHraTeAH hjih cuenAeHHeM Be- 
AymHX KOAeC c Aoporofl, AO MHHHMaAbHOH 
no yCAOBHHM yCTOHMHBOH paSOTbl ABHraTe- 
jib. HeM THA<eAee Aopo>KHbie ycAOBHH, 
TeM 6oAee y30K stot AHana30H h MeHbme 
B03M0>KHbie yCKOpeHHH. B HeKOTOpbIX yCAO- 
BHHX AHana30H CHHJKaeTCH AO eAHHCTBeHHO 
B03MOACHOrO 3HaqeHHH CKOpoCTH — TaKHe 
AOpO>KHbie yCAOBHH HBAHJOTCH npeACJlbHblMH. 
B 6oAee THJKeAbix AopoacHbix yCAOBHHX abh- 
>KeHHe HeB03MO>KHO. 

MeTOAbl OUeHKH TH TO BO -CKOpOCTH bl X 

CBOHCTB MOryT 6bITb HCnOA b30B3HbI AAH pe- 
liieHHH AByx 3 aAaq: aHaAH 3 a — onpeAeAeHHH 
CKopocTeft, ycKopeHHH h npeAe^bHbix AopojK- 
HblX yCAOBHH, B KOTOpbIX B03M0)KH0 ABHX<e- 
HHe 3BTOM06hAH C 3aAaHHbIMH KOHCTpyKTHB- 
HbiMH napaMeTpaMH, h cHHTe3a — onpeAeAe- 
HHH KOHCTpyKTHBHbIX napaMCTpOB, KOTOpbie 
MoryT oPecnenHTb 3aAaHHbie 3HaqeHHH 
CKOpOCTeH H yCKOpeHHH B 3aAaHHbIX AOpO>K- 
HblX yCAOBHHX ABH>KeHHH, a T3KA<e HaxOA<- 
AeHHH npeAeAbHblX AOpO>KHbIX yCAOBHH. Pe- 
meHHe nepBOH 3aAaqn Ha3biBaiOT noBepoq- 

HblM THTOBblM paCHCTOM, 3 BTOpOH — 
npoeKTHpoBoqHbiM THroBbiM pacqeTOM. 

Bo 3 mo>kho TaKA<e cpaBHeHne aBTOMopHAeft 
no nOKa 3 aTejlHM THTOBO-CKOpOCTHblX CBOHCTB 
h oueHKa hx TexHHqecKoro ypoBHH h na- 
qecTBa no CTeneHH coot bctctbhh HopMHpy- 
eMblM HAH peKOMeHAyeMbIM 3 Haq 0 HHHM 3 THX 
noKa 3 aTeAefi. 





OnenoHHbie nomsareAU 
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§ 2. OueHOMHbie noKa3aTejiH 

3KcnjiyaTau,H0HHbie cBOHCTBa oueHHBaiOT, 
cpaBHHBaa hx noKa3aTejiH c onpe^ejieHHbiMH 
3HaqeHHHMH, npHHHTfalMH B K3MeCTBe 6 & 30 - 
Bbix. MacTb noKa3aTejiefl HMeeT HopMHpo- 
BaHHbie OCTaMH h TOCTaMH 3HaqeHHH, ajih 
OCT ajIbHbIX — SKCnepHMeHTaJIbHblM HJIH pac- 
qeTHbiM nyTeM onpeAejiaioT cpeAHecr 3 thcth- 
qecKHe hah 3KCTpeMajibHbie 3KcnjiyaTauH0H- 
Hbie 3HaqeHHH noKaaaTejiew aBTOMofimiefl- 
aHajioroB. HcnoAb3yioT pa3JinqHbie eAH- 
HHqHbie noKa3aTejiH TnroBO-CKopocTHbix 
CBOHCTB, Ka>KAbIH H3 KOTOpbIX n03B0AHeT 
OUeHHBaTb HX B KaKOH-JIHSo CHTyau,HH 
abhjkchhh, npHHHMaeMoft 3 a THnnqHyio. 

HanGoAee ynoTpefiHTeAbHbiMH h AOCTa- 
TOqHblMH iuifl CpaBHHTejlbHOH OUCHKH HBAH- 
kjtch cjie/iytomHe noKa3aTejiH: 

1) MaKCHMajibHaa CKopocTb; 

2) ycjiOBHaa MaKCHMaAbHaa CKopocTb; 

3) BpeMfl pa3roHa Ha nyTH 400 h 1000 m; 

4) BpeMH paaroHa a o 3aAaHHoii ckopocth; 

5) cKopocTHaH xapaKTepHCTHKa pa3rOH — 

BbiSer; 

6) CKopocTHan xapaKTepncTHna pa3rona 
na Bbicuiefi nepe/iaqe; 

7) CKopoCTHaH xapaKTepHCTHKa Ha Aopore 

nepeMeHHbiM npOAOAbHbiM npo(})HjieM; 

8) MHHHMaJIbHaH yCTOHqHBaH CKOpOCTb; 

9) MaKCHMajibHbiH npeoAOAeBaeMbin 

nofli>eM ; 

10) ycTaHOBHBuiancH CKopocTb Ha 3a- 
th >kh hx noAi>eMax; 

11) ycKopeHHe npH pasrone; 

12) CHjia thth Ha KpiOKe; 

13) AAHHa AHnaMHqecKH npeoAOAeBaeMo- 
ro iioji'beMa. 



MaKCHMajibHaa cnopocTb y max . Ycaobhhmh 
onpe,aejieHHH hbahiotch ABHHceHHe Ha buc- 
meH nepe^aqe no cneunajibHOMy H3Mepn- 
TejibHOMy yqacTKy c HanCoAbiueH cKopocTbio 
npn nojiHoA nonane TonAHBa. Flo TOCT 
21398 — 75 y noAHOCTbio Harpy>KeHHWx rpy- 
30BWX aBTOMOSHJieft H aBTOnoe3jl,OB t> max 
AOJiJKHa 6 utb He MCHee 80 km/h. Ilo Tex- 
HHKO-3KCnJiyaTapHOHHblM Tpe6oBaHHHM K 
rpy30BbiM aBTOMo6H^HM h aBTonoe3AaM 
o6mero Ha3HaqeHHH cTpaH — hachob C3B 
Ha nepcneKTHBy ao 1990 r. (T3T C3B) 
npe^JiaraeTCH hhxkhhh npejjeji y max ajih 
oflHHoqHoro 3 btomo6hah He MeHee 100 km/h, 
Aah aBTonoe3Aa He MeHee 80 km/h. 

ycjioBHaH MaKCHMajibHan CKopocTb y maxyca . 
3to cpea.HHH CKopocTb aBTOMoOnjiH Ha no- 
cacahhx 400 m npn ero pa3roHe c MecTa 
Ha yqacTKe 2000 m c nojiHOH noaaqeft 
TonjiHBa h Haqajie nepeiunoqeHHH nepeAaq 
npn HOMHHajibHOH qacTcrre Bpam,eHHH n N ko- 
AeHqaToro Bajia ABHraTeAH. 3tot noKa3a- 
Tejib onpeaejineT BepxHHH npe^eji ckopoct- 
hmx cbohctb Ha orpaHHqeHHOM nyTH. 

BpeMH pa3ioHa Ha 3aAaHHOM nyTH 400 
H 1000 M T400 H T 1 000 H AO 3aAaHHOfi 
ckopocth t„. 3th napaMeTpbi onpeaejiHiOT 
npH pa3roHe b Tex )Ke ycAOBHnx, b KOTOpbix 
H3MepHK)T V max yc;] ■ 

CkopocTHan xapaKTepHCTHKa pa3roH — 
BbiOer. XapaKTepHCTHKa onpeAejiaeTCH rpa- 
$hkom v=f(t) h v = f(S), nojiyqeHHbiM npn 
pa3roHe c MecTa c noAHofi noAaqefi TonAH- 
Ba ao y max Ha nyTH 2000 m h Bwdere ao 
ocTaHOBKH (pHc. 5). FI pH pa3roHe nepeKAio- 

Phc. 5. Ckopocth an xapaKTepHCTHKa pa3roHa-su6era: 

l-v = f(ty, 2 — v — f{S) 
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Phc. 6. ChOpocTHatr xapaKTepHCTHKa pa3roHa Ha 
Bbicmeft nepeflane: 

I — 2-o=f(S) 

qeHne nepeAaq ot HH3meH ao Bbicmeft 
ocymecTR/iaioT npn qacTOTe n N , 3aTeM 6bier- 
pbiM BbiKJiK)MeHHeM nepeAaqn aBTOMo6njib 
nepeBo^BT b pe>KHM BbiOera. 

CKopocTHan xapaKTepHCTHKa pa3rona Ha 
Bbiciueii nepeAaqe. rpatfiHqecKHe 3 aBHCHMOc- 
T h v—f(t) h v=f(S ) Ha Bbicuiefl nepeAa- 
qe ( pnc. 6 ) onpeAeAaioT 3 Ty xapaKTepnc- 
THKy. Pa 3 roH nponcxoAHT ot u min ao cko- 
Pocth, cooTBeTCTByromefl ti N npn pe 3 KOM 
h nojiHOM Ha>KaTHH Ha neaajib noAaqH 
TonjiHBa h yiiepHtaHHH ee b t 3 kom noAO- 
>KeHHH a.o KOHu.a pa 3 roHa. ripn HaAHqHH 
npHMOH h noBbiuiaiomeH nepeAaq 3 Ta cko- 
pocTHaa xapaKTepHCTHKa onpeAeAaerca Ha 
npHMOH nepeAaqe. 

CKOpocTHan xapaKTepHCTHKa Ha aopore 
c nepeMeHHbiM npoAOAbHWM npo(})HAeM. 

/Jah oueHKH aBTOMo6Hjiefi, paOoiaiomHX Ha 
MarHCTpajibHUx Aoporax xoamhctoh MecT- 
HOCTH, MOHteT 6 bITb HCnOAb30BaHa 3Ta xa- 
paKTepHCTHKa, KOTopaa aBAaeTca qadbio 
KOMnjieKCHOH TonjiHBHO-cKopocTHOH xapax- 
TepncTHKH (pnc. 7). OHa npeACTaBAaeT co- 
6ofi 33BHCH MOCTb CpeAHeft CKOpOCTH U c p 

ot 33 AaHHOH MaKCHMajibHO AonycKaeMOH 
CKopocTH y fl0n npH abhjkbhhh no cneuH- 
aAbHOH CKOpOCTHOH AOpOre aBTOnOAHTOHa 

HAMH, 3aA3HHOH BepoaTHOCTHWM pacnpe- 
AejieHHeM yKAOHOB h HeKOTopbiMH Aonoji- 
HHTejibHMMH ycAOBHHMH. llpH onpeAeAeHHH 
Ka>KAOH TOqKH 3 TOH XapaKTepHCTHKH ABH- 
HCeHHe npOHCXOAHT C B 03 MO>KHO GOAbliieH, 

ho He npeBbiuiaioiiieft y a0 n CKopocTbio. Cko- 
pocTb y aon AAa rpy 30 BWx 3btomo6 HAefl 
h a BTonoe3AOB 3aAaeTca ot MaKCHMaAbHoft 



AO 30 KM/q H AOA>KHa 6bITb Kp3TH3 
AecaTH. XiBH>KeHHe npOHCXOAHT Ha B03M0>KH0 
Bwciiiefi nepeAaqe, a nepexAioqeHHH Ha 
HH3iiiHe nepeAaqn ocymecTBJiaeTca b momch- 
Tbi, kota a qacTOTa BpameHna KOjieHqaTOro 
BaAa cooTBeTCTByeT n N . 3to >kc ycAOBHe 
AOa>kho 6wTb coOAioAeHO npH nepemnoqeHHH 
nepeAaq b npouecce pa3roHa. Flo ckopocthoh 
xapaKTepncTHKe Ha Aopore c nepeMeHHbiM 
npoAOAbjibiM npo4>HAeM nOACqHTblBaiOT h Ha- 
hocht Ha rpa<|)HK ocpeAHeHHbift noKa3aTeAb 
(cpeAHeHHTerpaAbHaa BeAHHHHa), xapaKTe- 
pH3yiOmHH o6mHH CKOpOCTHOH ypoBeHb ATC. 

MHHHMaJlbHan yCTOHMHBan CKOpOCTb u min 
onpeAeAaeTca Ha Bbicuien nepeAaqe. 

MaKCHMaabHbiH nOA"beM / max . TloAteM 
npeoAOAeBaeTca Ha HH3iiieH nepeAaqe ochob- 
hoh KOpoOKH nepeAaq h AonOAHHTeAbHofi 
KopoOKH, npn v— const h noAHofi noAaqe 
TonAHBa. Flo TOCT 21398 — 75 aah rpy30- 

BblX OAHHOqHWX aBTOMOOHJieH C nOAHOfi 
Harpy3Kofi / max AOAateH 6biTb He MeHee 

25 %, aah aBTonoe3AOB — 18 %. 

y CT3HOBH BUI 3flCa CKOpOCTb U ycT Ha 3aTH>K- 
hux noA^eMax (onpeACAaeTca Ha 33A3 HHOm 
noAT^eMe onpeAeAeHHOH aahhw). OHa oxa- 




Phc. 7. CKopocTHan xapaKTepHCTHKa Ha aopore 
c nepeMeHHbiM npoaojibHUM npo4>HaeM: 

/ — Ocp = /(Oaon)i 2 Vacp—f (o«on) 





CuAbt, deticreytotyue na aeTOMo6uAb 
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3 WBaeT BJIHHHHe Ha Cpe^HIOtO CKOpOCTb 
ABHWeHHH aBTOMOfiHJlfl H TpaHCnopTHOR) 
noTOKa b ueaoM. CoraacHO TOCT 21398 — 
75 rpy 30 Bbie aBTonoe 3 jj,a c noaHofi Harpy 3 - 
koh npw ABH>KeHHH no cyxoMy TBepjioMy 
pOBHOMy IIOKpHTHK) flOJIMCHbl npeoaoaeBaTb 

noa.'bCM c yiuiOHOM 3% npoTH>KeHHOCTbio 
He MeHee 3 km npH y yC T^30 km/h. 

ycKopeHHSi / npH pa3roHe (MaKCHMaabHbie 
h cpeaHne Ha nepenanax). ycKopeHHH onpe- 
aeaniOT noTeHUHa^bHbie bo3MO>khocth 3bto- 
TpaHcnopTHoro cpeacTBa npH o6roHax. 

Cnaa thth Ha Kpioxe P c (MaKCHMajibHaa 
Ha HH3ineH nepenane). IlapaMeTp xapaKTe- 
pH 3 yeT cnocoGHocTb aBTOMoCnjia k 6 yKCH- 
poBaHHio npauenoB. 

§ 3. Cnabi, aeficTeyioiiuie Ha aBTOMo6HJib 

npa onpeaeaeHHH CKopocreu h ycKopeHHH 
aBT 0 M 06 H^H HJIH aBTOnOe3Ua npHHHMaiOT 
pa3JiHHHwe jionymeHHH KaK no cocTaBy chc- 
TeMbi (hhcjio Macc, xapaKTep cBsoen), 
TaK h no xapaKTepy nBHJKeHHH. Abtomo- 
6hjih c MexaHHqecKon TpaHCMHccneH, hmciot 
OAH 03HaHHyiO CBH3b HaCTOTW BpaiueHHH Bcex 
BpamaioiunxcH Macc c nacTOTOH BpameHnn 
KOjieHHaTOro Baaa uBnraTean. H3ynan mro- 
BO-CKOpOCTHbie CBOHCTBa aBTOMOfiHJieH H aB- 
TOnoe3jlOB (b TOM HHCae H MH0r03BeHHblX), 
npeHeCperaiOT B3aHMHWMH nepeMemeHHHMH 
Bcex OTaeJIbHbIX Macc, KpOMe OTHOCHTejIb- 
Horo BpameHHn aeTaaefi aBnraTeaa, TpaHC- 
MHCCHH H KOJieC. 

CnHTaeTCH, hto neHTp Macc aBTOMoSnan 
(Kawaoro 3BeHa aBTonoe3aa) coBepmaeT 
naocKoe aBHweHHe, KonHpyn npoaoabHbiH 
npo<J)Hjib aoporn, 6e3 KoaeSaHHH, Bbi3biBae- 
mwx ee HepoBHoemMH. Ha pnc. 8 b Ka- 
HecTBe npHMepa noKa3aH UByxocHbiH 3bto- 
Modnjib, aBH>Kyui.HHcn no naocKOMy ynacT- 
Ky aoporn. Ecjih npoaoabHbiH npotjjnab 
aoporn KpHBoaHHenHbift, to aBTOMofinab, 
KpoMe nocTynaTeabHoro aBHJKeHnn, coBep- 
uiaeT eme BpamaTeabHoe OTHOCHTeabHO npo- 
xoaHiueii nepe3 neHTp Macc ocn, nepneH- 
anKyanpHOH naocKOCTH aBH >KeHHH (nonepen- 
Han ocb Cy pnc. 8). npoxoamuyio nepe 3 
neHTp Macc ocb Cx, napaaaeabHyto naoc- 
kocth aBH>KeHHfl, Ha3biBa«OT npoaoabHOH 
ocbio, ocb Cz, nepneHanKyanpHyio Cx h Cy, 




Phc. 8. Cimu, AeAcTByiomHe Ha aBTOMotiHjib b 
o6iueM cjiynae ABHweKHsi 



HanpaBaeHHyio BBepx, — HopMaabHon. 

npHHHMaiOT, hto Bee BHeuiHHe cnabi, aefl- 
CTByiomHe Ha aBTOMo6nab, aeacaT b naocKOC- 
TH aBHJKCHHH. 3 tO n03BOaHeT BMeCTO npo- 
CTpaHCTBeHHOH cxeMbi paccMaTpHBaTb naoc- 
Kyto (BeaocHneaHyio), 3aMeHHH y Ka>Kaoro H3 
moctob asa Koaeca oaHHM (cm. pnc. 8). 

CKOpocTbio h ycKOpeHneM aBTOMofinan 
nan 3 BeHbeB aBTonoe 3 aa Ha 3 UBaiOT ckopocth 
h ycKopeHHH hx neHTpoB Macc. /Ian hx 
onpeaeaeHHH aocTaTOHHo 3 HaTb BHeuiHHe ch- 
abi, aeftcTByiouiHe Ha aBTOMo 6 nab. Onpeae- 
aHTb HeKOTopbie BHeuiHHe cnabi mo>kho, 
3 Han coot BeTCTByio nine BHyTpeHHne cnabi. 

K BHeuiHHM cuaaM othochtch: cnaa 

TH>KecTH, peaKUHH aoporn n aspoanHaMH- 
necKne peaKUHH. 

CHaa THHcecTH. Ee BeanHHHy h TOHKy C 
(ueHTp Macc) (pnc. 8), mo>kho onpeaeanTb 
no napaMeTpaM, npHBeaeHHbiM b TexHHnec- 
khx xapaKTepncTHKax h cnpaBOHHUx Ma- 
Tepnaaax. 

B coBpeMeHHWx TexHHnecKHx xapaKTepnc- 

THK3X 0(>bIHH0 npHBOaUTCH C06CTBeHH3H 
(cHapna<eHHaH) m 6 h noaHan m a Maccw 
aBTOMo6Han. Macca cHapn>KeHHOro 3 btomo- 
6nan — Macca aBTOMoSnan 6e3 rpy3a, 
noaHOCTbio 3anpaBaeHHoro TonaHBOM, cMa- 
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T H 2080 -CK 0 p 0 CTHbte C6OUCT6CI 



30mhumh MaTepHajiaMH h ox^ajKAaJomefl 
>KHAKOCTbfO, C 3anaCHWM KOjieCOM, HHCTpy- 
MeHTOM h 0<x>pyA0BaHHeM. FlojiHan Macca 
aBTOMo6HAH BKJiK>qaeT eme Maccu boahtc- 
ah h rpy3a no HOMHHaAbHOH rpy30- 
noA'bCMHOCTH rpy30Boro aBTOMOfiHAH (aBTO- 
noe3Aa) hah Maccy nacca>KHpoB, mhcao koto- 
pux cooTBeTCTByeT HOMHHaAbHOH nacca>KH- 
pOBMeCTHMOCTH AerKOBbIX aBTOMofiHAefi H 
aBTo6ycoB. 

MOAyAH CHA TH>KeCTH aBTOMOfiHAeH, CTOH- 
IU.HX Ha r0pH30HTaAbH0ft nAOCKOCTH npH 
noAHoft h CHapn>KeHHOH Macce, paBHbi 
coOTBeTCTBeHHO G a =m a g ; G 6 =m 6 g ( g , 
m/c 2 — ycKopeHHe cboSoahoto naAeHHn). 
rioAOMceHHe ueHTpa Macc no aahhc onpeae- 
AHeTCH y AByXOCHOrO aBTOMOfiHAH paCCTOH- 
hhhmh a h b (pnc. 8) ao reoMeTpn- 
qecKHx oceii BpameHHH KOAec cooTBeTCTBeH- 
ho nepeAHero h 3aAHero moctob. 3th och 
fiyAeM Ha3biBaTb nepeAHen h 3aAHen ochmh 
aBTOMo6HAfl (npHuena). y TpexocHoro aBTO- 
MOfiHAH (npHuena) b — paccroHHHe ot 
ueHTpa Macc ao och fiaAaHCHpa 3aAHeu 
tcaokkh. PaccTOHHHe a -\- b—L Ha3biBaiOT 
6a3ofl. 3HaqeHH« an b MoryT fibiTb HaflAeHbi 
no napaMeTpaM, npHBOAHMbiM b tcxhh- 
qecKHx xapaicrepHCTHKax. BwcoTa h g pacno- 
aojkchhh ueHTpa Macc npHBOAHTcn b cnpa- 
BOHHofl AHTepaType. 

P.eaKUHH AoporH. 3th peauuHH cMHTatOT 
npHAOXKeHHMMH K KOHT3KTHblM nOBepX- 
HOCTHM KOAeC aBTOMOfiHAH. B Ka>KAOfi TOM Ke 
3thx noBepxHOCTeu AeficTByiOT aAeMemrap- 
Hue peaKUHH, paaAHMHbie no BeAHMHHe h 
HanpaBAeHHio, KOTopwe MoryT fibiTb 3aMeHe- 
Hbi paBHOAeflcTByiomeH peaKunen h paBHO- 
ACHCTByiOmHM MOMCHTOM. Pa3AO>KHM paBHO- 
AeflCTByJOLUHe paKUHH H MOMeHT Ha TpH COC- 
T3BAHK)mHe. 

ripH H3yqeHHH THTOBO-CKOpOCTHblX 
CBOHCTB yqHTMBaiOT TOAbKO npOAOAbHbie 
Rx H HOpM 3A bHbie R z COCTaBAHtOUlHe, a T3K>Ke 
MOMeHTbl Mf, AeftCTByiOLUHe B nAOCKOCTH 
BpameHHH KOAec. ZIah Kaacuoft och H30- 
fipautaeTCH TOAbKO no oahoh H3 yKa3aHHbix 
cocTaBAHiomHx. PeaKUHH R z paBHa cyMMe 
HopMaAbHbix peaKUHH, a R x — cyMMe npo- 
AOAbHUX peaKUHH OfiOHX KOAec OCH. CHAW 
H MOMeHTbl, npHAOJKeHHUe K TOH HAH HHOH 
och, fiyaeM ofio3HaqaTb hhackcom HOMepa 



och, HaqHHan c nepeAHefi (pnc. 8). 

AapoAHHaMHMecKHe peaKUHH. ZZeficTByio- 
mne b KantAOH TOMKe noBepxHocTH 3 bto- 
mo6hah pa 3 AHMHbie no BeAHMHHe h HanpaB- 
ACHHK) 3 AeMeHTapHbie CHAbl 33 MeHHIOT pe- 
3 yAbTHpyK>meH CHAOH P w , npHAO>KeHHOH B 

ueHTpe Macc h pe3yAbTHpytoiUHM momchtom 
M w . Ha pnc. 8 noKa3aHbi TOAbKO hx coc- 
TaBAHiomHe P B , P wz h M wy , AeMCTByiomue 

B nAOCKOCTH ABHJKeHHH. 

OCHOBHbie CHAbl, ABH>KyUi.He 3BT0- 
MofiHAb,— peaKUHH R x Ha Beuyuinx KOAecax, 
C03AaiOTCH 3a CMeT HCn0Ab30B3HHH moluhoc- 
TH ABHraTeAH. 

Hcxoahumh aah onpeACAeHHH peaKUHH 
Rx HBAHIOTCH CKOpOCTHbie xapaKTepHCTHKH 

ABHraTeAH. npn H3yqeH hh thtobo-ckopoct- 
Hbix cbohctb rABBHbiM ofipa30M onpeueAHiOT- 
ch noKa33TeAH, cooTBeTCTByiomHe pafioTe 
ABHraTeAH c n oahoh noAaqeft TonAHBa, 
t. e. no BHeuiHefi ckopocthoh xapaKTe- 
pHCTHKe. CKOpOCTHUe xapaKTepHCTHKH nOAy- 
qaiOT CTeHAOBbIMH HCnbITaHHHMH no CT3H- 
AapTHWM MeTOAHKaM, p33AHMHblM B pa3HbIX 
CTpaHax. ZIah npaBHAbHoro pacqeTa Heofi- 
XOAHMO 3HaTb Ha CKOAbKO MOLU.HOCTH, noAy- 
qeHHbie npH HcnbiTaHHHx Ha creHAe, otahm3- 
iotch ot pa3BHBaeMbix ABHraTCAeM b peaAb- 
HblX yCAOBHHX 9KCnAyaT3UHH aBTOMOfiHAH. 
B HaCTOHIUee BpeMH Ha aBTOMOfiHAHX 
HCnOAb3yiOTCH nOMTH HCKAIOMHTeAbHO nOpUl- 
HeBbie ABHraTeAH BHyTpeHHero cropaHHH. 
Ha pnc. 9 npHBeAeHW BHeumne xapaKTe- 
pHCTHKH 3thx ABHraTeAefi: fie3 peryAHTopHofi 
BeTBH (pnc. 9, a) aah AerKOBbix 3bto- 
MOfiHAeH H C peryAHTOpHOH BeTBblO ( pHC. 9, 
6 ) aah rpy30Bbix aBTOMofiHAefi h aBTofiy- 
COB. 

MeTOAbI CTeHAOBUX HCnWTaHHH 3BT0M0- 
fiHAbHbix ABHraTeAefl b CCCP perAaMeHTH- 
pyiOTCH TOCT 14846 — 81 (CT C3B 
765 — 77). riocKOAbKy b cnpaBOMHOH AHTe- 
paType, BwmeAuieH ao 1982 r., moiuhocthwc 

xapaKTepHCTHKH aBTOMOfiHAbHblX ABHraTe- 

Aeu onpeAeAHAHCb TOCT 14846 — 69, to 
HeofixoAHMO 3HaTb h tot h Apyrofl TOCTbl. 
ZIah cpaBHeHHH OTeqecTBeHHUx h 3apyfie>K- 
HHX aBTOMofiHAefi B TafiA. 2 npHBeACHH 
CBeABHHH no CTaHABpTaM HeKOTOpWX 3apy- 
fiencHbix CTpaH. 
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2. KoMnjieKTauHA h ctaHAa pTHbie ycjiOBHH CTeHAOBbix HcnuTaHHfl ABHratejiefi 



CTaHAapT (cTpaHa) 


SjieMeHTbi h arperaTbi, OTKJiioMa- 
eMbie npn H3MepeHHH napaMeipoB 
BHeiuHefl xapaKTepHCTHKH 


CTaHAapTHue aTMoct|)ep- 
Hhie yCJlOBHH 


Ko3(f)(f)HUHeHT 

KOppeKUHH 

kp 






TOCT 14846—81 
(CCCP) 


HeTTo: npH6opbi, o6cay>KHBaio- 
lUHe LUaCCH H Ky30B 

BpyTTo: BeHTHAHTop h npn6o- 
pbi, o6cAy>KHBaiomHe uiaccH 


100 


25 


0,95... 0,96 
0,93.. .0,95 


DIN (OPr) 


PaAHaTop, npHfiopbi, o6cay- 
>KHBaiouj,He uiaccH h Ky30B 


100 


20 


0,95. ..0,96 


SAE CTapbiH (CILIA) 


Bo3AyXOOMHCTHTeAb, rAyuin- 

TeAb, reHepaTop, bchthahtop, pa- 
AHaTop, npHfiopbi, oficaywHBaK)- 
IUHe UiaCCH H Ky30B 


99,2 


29,4 


0,86.. .0,88 


SAE (nef) hobwh 
(CILIA) 


PaAnaTOp, npH6opbi, o6cay>KH- 
BaiomHe maccH h Ky30B 


99,2 


29,4 


0,95.. .0,96 


IS (HnoHHfl) 


F AyuiHTeAb, paAHaTop, npH6o- 
pbi, o6cAy>KHBaiouj,He uiaccH h 
K y30B 


100 


15 


0,95. ..0,96 



npH CTeHAOBbix HcribiTaHHHx ABHraTeaefl 
CHHM3IOT HAH OTKAIOHaiOT MaCTb BCnOMOra- 
TeAbHoro ofiopyAOBaHHH ABHraTeAH, pa6oia 
KOToporo conpaweHa c noTepflMH moiuhocth; 

MOLUHOCTb ABHTaTCAH, npHBeAeHH3H K CT3 H- 
AapTHOH BHeiuHeH xapaKTepHCTHKe, otho- 
CHTCH K CTaHAapTHbIM 3TM0C(|)epHbI M yCAO- 
bhhm (6apoMeTpHHecKoe AaBAeHHe p 0 =lOO 
Klla, TeMnepaTypa B03Ayxa +25° C), KaK 



npaBHAO, OTAHMHbIM OT Tex, B KOTOpblX ABH- 
raieAb pa6oTaeT b skc nnyaTauHH. 

npH 3KcnAyaiauHH nacTb moiuhocth abh- 
raTeAH pacxoAyeTCH Ha HeyHTeHHbie npn 

Phc. 10 . BiieiUHHH CKOpocTHaa xapaKrepHCTHKa h ee 
cocTaBJiflK>m.He ABHrarejin KaMA 3 - 740 : 

/ — CTeHAOBaa; 2 — c AOnojTHHTejibHWM h 
B cnoMoraTejibHWM oSopyAOBaHHeM Ha aBTOMo6HJie; 

3 — MomHOCTb, aaTpaKHBaeMafl Ha npHBOA 
aonojiHHTejibHoro h BcnoMoraTeabHoro o6opyaoBaHHS; 

4 — K03(|)(J)HUHeHT KOppeKUHH 



Phc. 9. BHeuiime cKopoctHwe xapaKTepHCTHKH abh- 
raTean: 

a — 6e3 peryjiHTopHofi BeTBH; 6 — c peryjiaTopHOH 
BCTBb'K) 
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Tneoeo-CKopocTHbie ceoucreu 



CHHTHH CTeHAOBOH BHeiilHefi XapaKTepHCTHKH 
noTpeSHTe^H, a ycAOBHH, b KOTOpwx paCoTa- 
eT ABHraTe^b, OTAHqaiOTCH ot CTaHAapTHbix. 
MoiuHOCTb, nepeaaBaeMaa Mepe3 TpaHCMHc- 
chk) Ha Be^yiUHe xo/ieca, MeHbuie onpeAe- 
AaeMOH BHeuiHefl xapaKTepHCTHKofi. riosTO- 
My npH HCFI0Jlb30BaHHH CTaHAapTHOH BHem- 
Hefi xapaKTepncTHKH aah pacqeTa thtobo- 
CKOpOCTHWX CBOftCTB 3HaqeHH« noAyqeHHbix 
no Heft MOLUHOCTeH Hy>KHO yMHOJKHTb Ha 
K03(J)(|)HIJ,HeHT KOppeKUHH k p , MeHbillHH e^H- 
HHUbl. 

K03(J)(|)H U,HeHT kp 3aBHCHT KaK OT KOH- 
CTpyK-THBHblX OCO(feHHOCTeH H yCAOBHH 
SKcnjiyaTauHH, Tan h ot ocofieHHOCTeft 
CTaH^apTa, no KOTopoMy 6buia chht 3 
BHeniHHn xapaKTepHCTHKa. Oh HecKOAbKO 
yBejiHHHBaeTCfl co CHH>KeHHeM qacTOTbi 
n (pnc. 10). 

B nepBOM npHOjiHHteHHH mojkho cqHTaTb 
K03(|)(J)HU,HeHT k p He 3aBHCHlUHM OT 
qacTOTbi n h He yqHTbiBaTb chhjkchhh 
MOIUHOCTH B pe3yjIbTaTe HeCOOTBCTCTBHfl 
peajibHwx aTMoctfjepHwx ycAOBHH, b koto- 
pbix paOoTaeT ABnraTeAb, CTaHAapTHbiM. B 
Ta6ji. 2 npHBeji.eHbi cpeAHne 3HaqeHH« ko 3(J)- 
(j)HUHeHTa k p npH n0Ab30BaHHH bhcujhhmh 
xapaKTepHCTHKaMH, nojiyqeHHWMH no pa3- 
JlHHHblM CTaHJjapTaM. 

£I,AH OueHKH TnrOBO-CKOpOCTHWX CBOHCTB 
aBTOMo6HJin 6ojibuioe 3HaqeHHe HMeeT xa- 
paKTep KpHBOH M K =f{n), HMeioiueH MaK- 
CHMyM (cm. pnc. 9) npn qacTOTax 
«Mmax<«yv- Ecah n>n Mmax , to yBeAHqeHHe 
Harpy3KH Ha ABnraTeAb, Bbi3biBaa naABHne 
qacTOTbi, npHBefleT k B03pacTaHHK> Atf K . Ecah 
yBejinqeHHe Harpy3KH Bbi3WBaeT yMeHbme- 
HHe qacTOTbi b npejiejiax n N ...n Mm ax , to abh- 
raTe.rib aBTOMaTHqecKH npHcnocaOjiHBaeTcn k 
H 3MeHeHHio Harpy3KH, t. e. paOoTaeT ycTofiqn- 
bo. ripH oahom h tom >Ke H3MeHeHHH Harpy3- 
kh H3MeHeHHe qacTOTbi BpatueHHH, a cacao- 
BaTeAbHO, H CBH33HHOH C HeH CKOpOCTH 
ABH)KeHHH aBTOMoSHAH, <5yAyT TeM MeHbuie, 
qeM BunyKAee KpnBan M K =f(n), t. e. qeM 
OoAbiue b Ka>KAOH ee Tonne np0H3B0AHan 
dM K jdn. IlpeAeAbi H3MeHeHHH Harpy3KH Ha 
ABHraTeAb, cooTBeTCTByromefi ero ycTOHHH- 
boh paOoTe, t. e. cnoco6HOCTH aBTOMaTH- 
qecKH npHcnocafijiHBaTbCH k H3MeHeHHHM 
Harpy3KH Ha KOAecax oiieHHBaiOT 3anacoM 



KpyTH me ro MOMeHTa M 3 {%) 

M 3 ~ (M K ma x—M kN ) 1 00 / M K/ v= 

=(^Kmax/M KA f- 1)100, 

rAe M KAf =9550 N max /n N — npyTmunfl mo- 
MeHT, cooTBeTCTByfom,HH qacTOTe n 
OTHonjeHHe M xmax /M „M~k M Ha3WBaiOT 

K03<t)(j)HU.HeHT0M npHcnocaOAHBaeMocrn no 
MOMeHTy, a n N /n Mmax — k u , — Kost^HuneH- 
tom npHcnocaGAHBaeMOCTH no qacTOTe. MeM 
6ojibuje k w , TeM uiHpe AHana30H ycTOH- 
qHBofi pa6oTbi ABHraTeAfl. FIpaKTHKa nona- 
3biBaeT, hto yBeAnqeHHe k m npn 33A3HHOM 
3HaqeHHH ti N yAyqmaer TonAHBHyio skoho- 
MHqHOCTb 3BT0M06hAH. 

HnjKe npHBeAeHbi 3HaqeHHH npeAeAOB 
H3MeHeHHH M 3 h k M pa3AHHHbix ABHraTejiefi. 

M, k m 

Kap6iopaTopHbie ABHraTejiH 5.. .35 1,5... 2,5 

/l,H3e^H (6e3 HaAAyBa) 10. ..20 1,4.. .2 

ripHMeHeHHe HaAAyBa hah KoppeKTopoB y 
AH3eAefi no3BOAHeT cymecTBeHHO noBWCHTb 
M 3 H OnTHMH3HpOB3Tb 

JXjih pacqeTa noKa3aTeAeft thtobo-cko- 
pOCTHblX CBOHCTB, OCOfieHHO c n pH Me HeH He M 
OBM, yAo6HO noAb30BaTbca He rpa(J)Hqec- 
KHMH, a 3HaAHTHqeCKHMH 3aBHCHMOCTHMH 

Nt=f(n) h M K =f(n). 

3aBHCHMOCTb N e —f(n) an npoKCHMHpyeTCH 
(JjopMyAOH KyOHqecKoro TpexqAeHa 

N e =N max [o(n/n N )+b(n/n N y — 

- c(n/n N y\, (1) 

TAC a, b H C — K03(J)(J)HU.HeHTb!, nOCTOHHHWe 
Aah AaHHoro ABHraTeAH. 

riOAb3yHCb (j)OpMyAOH (1) H npHHHMaH 

bo BHHMaHHe, hto M K =9550A^ e /n, HaftAeM 

M K =M KN [a+bn/n N — c(^t/n N ) 2 ]. (2) 

EcaH HMeeTCH peaAbHan 33BHCHMOCTb 
M K —f(n), to aah pacqeTa K03(|)<})HUHeHTOB 
a, b, c HeoSxoAHMO ee npeACTEBHTb ypaB- 
HeHHeM (2), a 3aTeM, o6o3HaqHB M K /M KN —y 

H nftlN—X, BOCnOAb30B3TbCH H HTepnOAHU,H- 
ohhoh 4)opMyAofl JlarpaH>Ka 

( x I *2)(*l -^3) 
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rae y u y 2 , x 2 ; t/ 3 , *3 — KoopaHHaTbi npo- 

H3BOabHblX TOHeK 33BHCHM0CTH M k /M kN = 

— f(n/n N ). 

YaofiHo npHHHMaTb rt| = /2 min ; ri2=n MmaY :, 
tl 3 — n N . rioaCTaBJlflH MHCJieHHbie 3H3MeHHH 
KOOpaHHar npOH3BOJlbHbIX TOMeK B ypaBHe- 
Hwe (3), nocae npeo6pa30BaHHH noay- 
qHM ypaBHeHHe (2), B KOTOpOM K03(})Cj)H- 
UHeHTbi a , b, c 6yayT BbipaweHbi hhcjio- 
BblMH 3HaqeHHHMH. 

Ecan peaabHofi BHeuiHefi xapaKTepncTH kh 
H eT, TO K03(J)(J)HIXHe HTbl fl, b H C 
mojkho HaHTH no KOOpaHHaTaM xapaKTep- 
HblX TOMeK N fmax , tl h H Af Kmax , ^Almax’ 
npHBoawMbix BTexHHqecKofi xapaKTepacTHKe. 

Bbipa3HM qepe3 sth Koa^HUHeHTbi 
n Mmz\ H M Kmax . XI.J1B 3TOro, B0Cn0JIb30BaB- 
iiiHCb 4>opMyjioH (2), onpeaejiHM dM K /dn , 
h, npHpaBHHB ee Hyaio, HanacM 

«aw= 6 "v/ 2c - ( 4 ) 

rioacTaBJiHH 3HaqeHHe « Mmax b paBencTBo 
(2), noayqHM 

M Km M=M Kf [a+b 2 /(4c)]. (5) 

KpoMe Toro, npn n—n N aoa>KHo Bbinoa- 
HHTbCH paBeHCTBO N e =,/V max , Toraa 

a+b—c=l. (6) 

Xian aBHraTeaeft, He HMeiomHx orpaHHqn- 
TeaH qacTOTbi BpauieHHH, npn n=n N aoa>KHO 
6bJ Tb cnpaBe/yiHBO paBeHCTBO dN e /dn=0, 
oncyaa 

a+2b— 3c=0. (7) 

TaKHM o6pa30M, aan onpeaeaeHHH kosiJ)- 
4)Hu,HeHTOB a., b h c aan aBHraTeaeft, CHa6- 
jk e h h bi x orpaHHqHTeaeM hjih peryasTopoM 
(aH3eab) qacTOTbi BpaiueHHn, mo>kho noab- 
30BaTbCH ypaBHeHHHMH (4) — (6). PeLHHB 
CHCTeMy 3THX ypaBHeHHH H npHHHMaH BO BHH- 

MaH He, qTo M Kn)ax /M kA ,= k , M = 1 + M,/ 1 00, 

HafiaeM 





/Ian aBHraTeaeft, He HMeiomHx orpaHHqn- 
reafl Han peryanTopa, peuiaa CHCTeMy ypaB- 
HeHHH (5), (6) h (7), noayqHM 

a=2— 25/M 3 ; &=50/M 3 — 1; c=25/M 3 . 

n P H npoeKTHpoBoqHOM pacqeTe, Koraa HeT 
HH BHeUJHeH XapaKTepHCTH KH, HH aaHHbIX o 
3HaqeHHHx ee xapaKTepHbix napaMeTpoB, 
mo>kho paccqHTbiBaTb 3HaqeHHe ko3(})4)huh- 
eHTOB a, b h c, Bbi 6 npaH M 3 h k w no cymeer- 
ByiouxHM aBHraTeanM-aHaaoraM, 6aH3 KHM k 
npoeKTHpyeMOMy. 

3HaH N e H M k , MO>KHO HaHTH MOlUHOCTb 
h MOMeHT, noaBoaHMbie k BeaymuM Koae- 
eaM. 

Ha cxeMe cncTeMbi aBHraTeab — -TpaHCMHc- 
CHH (pHC. 11) o6o3HaqeHbi: N e — MOLUHOCTb 
Ha KoaeHqaTOM Baay aBHraTean He npn ero 
pa 6 oTe b ycTaHOBHBmeMCH pe>KHMe, N K0 n — 
MOlUHOCTb Ha noayocHx Beaymnx Koaec. B 
TpaHCMHCCHH Tp TepfleTCH MOlUHOCTb iV Tp 
(TpeHne h rnapaBannecKHe noTepn). Momch- 
Tbi HHepuHH BpamaiomHxcH aeTaaeft aBHra- 
Tean h tp3hcmhcchh npHBeaeHbi k ycaoBHo- 
My MaxoBHKy M t , h paBHbi npHBeaeHHOMy 
MOMeHTy HHepUHH /„. 

Hcnoab3yn TeopeMy 06 H 3 MeHeHHH KHHe- 
THqeCKOH 3HepTHH, MO>K ho 3anHcaTb 

dT/dt=N e -N ip -N KM , ( 9 ) 

rae 7'=0,5/ M Wf — KHHeTHqecKan 3HeprHH 
CHCTeMbi aBnraTeab — TpaHCMHCCHH; — 

yraoBan cKopocTb KoaeHqaToro Baaa aBHra- 
Tean. 







Phc. 11 . CxeMa chctcmu 

ABHraTeab-TpaHCMHccHn-BeAymee Koaeco 
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T Heouu-CKupucTHbie ceoucrua 



rioACTaBjiHH 3HaqeHHe dT/dt b paBeHCTBo 

(9) H pemafl OTHOCHTejlbHO N KO n, HafiAeM 

N KW = N e — ^TP - K<*>A<dJdt. (10) 

JJ,j ia xapaKTepacTHKH noTepb Ha TpeHHe b 
T pa hcmhcchh yuoSHee noAb30BaTbca KnA 

TpaHCMHCCHH t) T , KOTOpblH CBH33H C MOIUHOC- 
THMH N non H N rp 3aBHCHMOCTbK) X\ T =N KO n / 

/(N ko „+N^). 

OnpeAeJiHB /V Tp h noACTaBHB b paBeHCTBO 

(10) , nojiyqHM 

l^Kon' =z {^e J M^edfsie/ dt) X]t, (11) 

OJ p- 0 >K Wt , 

rue (o K — yrjioBaa cKopocTb BeAyiUHx KOAec; 
u T = u K u r u& — nepeAaTOMHoe hhcao TpaHC- 

MHCCHH ( U K , U r H U& — nepeAaTOHHbie MHCAa 

KopoOKH nepeAaq, rAaBHOfi nepeAaqn h ao- 

nOAHHTeAbHOH KOpo6KH). 

FIoACTaBAHH 3HaqeHHe to e b ypaBHeHHe 

(11) h Bwpaaoa Bee moiuhocth (b kBt), 
noAyqHM 

N no fl === [^Ve ■/ mWkUt {diOn/dt) 10 ] T)t* 

3 aMeHHH MOIUHOCTH npOH 3 BeA 6 HHHMH MO- 
MeHTOB Ha cooTBeTCTByioiuHe yrjiOBwe cko- 
pOCTH H npHHHMan BO BHHM 3 HHe, qTO <o e = 
= o) k «t, noAyqHM 

M — MnU-r^r—J^uK^Tddin/dt. (12) 

KYW TpaHCMHCCHH Tl T =T|KTjKapTlATlr(T1 K, T)kSP, 
Tla, t| r — K.UR COOTBeTCTBeHHO KOpoSKH 
nepeuaq, KapAaHHOH nepeuaqH, AonoAHH- 
TeAbHoft KopoSKH, TAaBHOH nepeAaqn) onpe- 
AeAfleTCH MOlUHOCTblO TpeHHH N rp H 33BHCHT 
OT CXeMW TpaHCMHCCHH, KOHCTpyKTHBHbl X 
h TexHOAornqeCKHx ocoSeHHOCTefi ee Mexa- 
hh 3 mob, nepeuaBaeMofi moiuhocth, qacTOTbi 
BpameHHH KOJieHqaToro BaAa h cbh 33 hhoh c 
H en CKOpOCTH ABH>KeHHH V, X3p3KTepHCTHK 
h TeMnepaTypbi CMa3oqHbix MaTepnaAOB b 
M exaHH3M3X TpaHCMHCCHH, HX TeXHHqeCKOrO 
COCTOHHHH. 

MoiUHOCTb N Tp MO>KHO np6ACT3BHTb B BHAe 
Tpex CAaraeMbix, nponopunoHaAbHbix: N e 

xapaKTepH3yeT noTepH Ha TpenHe b 3y6qa- 
Tbix 3auenAeHHHx h b noAuiHriHHKax 
TpaHCMHCCHH; v xapaKTepH3yeT Tpenne b 
caAbHHKax, TpeHne b noAuiHriHHKax, HMeio- 
iuhx npeABapHieAbHbiH HaTar; v 2 xapaK- 
Tepn3yeT rnApaBAHqecKHe noTepn, CBH3aH- 



Hbie c BpameHHeM 3y6qaTbix KOJiec Mexa- 
HH3MOB TpaHCMHCCHH B MaCJie, 33AHT0M B HX 
KapTepe. 

noTepn b noAuiHriHHKax BeAyiUHx KOAec 
qacTHHHo MoryT 6biTb OTHeceHW k nepBOMy, 
qacTHHHO — ko BTopoMy H3 CAaraeMbix, noc- 
KOAbKy Harpy3Ka Ha 3 th noAuiHriHHKH 
33BHCHT KaK ot peaKUHH R x , nponopuHo- 
H3A bHblX N e , T3K H OT peaKUHH R z . FloTepH 
b noAiunnHHKax BeAOMbix KOAec oObiqHo 
yqHTblBaiOT caMOCTOHTCAbHO H OTHOCHT HX KO 
BTopoMy cjiaraeMOMy noTepb b TpaHCMHCCHH. 

CyMMapHaa MouiHOCTb, TepaeMaa BTpanc- 
MHCCHH 

)V T p=( 1 -0,98*0, 97'0,995 m ) N e +a r v+b r v 2 , 

(13) 

TAe Or H br — K03(p(j)HUHeHTbI, 33BHCaiUHe 
ot qncAa MexaHH3MOB b Tpa hcmhcchh, hx 
KOHCT pyKUHH, BKJiioqeHHOH nepeAaqn, Maccbi 
aBTOMoSHAa, TeMnepaTypbi Macna b Mexa- 

HH3M3X TpaHCMHCCHH H APi k H l — HHCAO 
COOTBeTCTBeHHO U.HAH H ApHHeCKHX H KOHH- 
qecKHX hah rnnoHAHbix 3y6qaTbix nap, qepe3 
KOTopbie Ha AaHHOH nepeAaqe nocAeAOBa- 
TeAbHO nepeuaeTca MoniHOCTb; m — hhcao 
K apuaHHbix uiapHHpoB, qepe3 KOTopbie nocAe- 
AOBaTeAbHO nepeAaeTca MoiUHOCTb. 

yqHTbiBaa Bbipa>KeHHe (13) 

t| t = 0,98*0 ,97'0,995 m -(a T n+ < 14 ) 

npH pa6ore ABnraTeAa c noAHon noAaqefi 
TOnAHBa T|t HeCKOAbKO yBeAHHH B36TCa c 
yMeHbineHHeM CKOpOCTH ABHJKeHHa, a npn 
ABH>KeHHH C nOCTOHHHOH CKOpOCTbK) — Cy- 

mecTBeHHo yMeHbmaeTca c yMeHbineHHeM 
moiuhocth, nepeuaBaeMofl qepe3 TpaHCMHC- 
chio, nocKOAbKy noTepn, He 3aBHcaiuHe ot 
nepeuaBaeMofl moiuhocth, coct3bahiot 3Ha- 
qHTeAbHyio qacTb o6iuhx noTepb. 

n P H BbiOere (HeftTpaAbHoe noAo>KeHHe b 
K opoOxe nepeuaq) b (JjopMyAe (14) N e = 0. 
B 3tom cAyqae noHaTHe K11XI TepaeT 
cMbicA h noTepn b TpaHCMHCCHH yAoOHee 
onpeueAHTb chaoh P Tp , npHBeASHHon k BeAy- 
iuhm KOAecaM. CnAy P T P onpeueAHiOT 
3KcnepHMeHT3AbHO MeTOAOM Bbi6era npn Bbi- 
BeuieHHbix KOAecax aBTOMoSHAa. OHa onncbi- 
BaeTca ahhchhoh 3a bhchmoctbio 

/ > tp=/ > TpO+^Tpl’, (13) 




KuneMaruKa u dunaMuxa aeTOMo6uAbHoeo KOAeca 
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rae P Tp o, (b H) — CHJia TpeHHH b TpaHCMHc - 
chh npw CKOpocTH, 6AH3KOH k Hyjno; 
k T p(B H-c/m) — K03(jx{)HU,HeHT, yMHTblBaiO- 
LU.HH BAHHHHe CKOpOCTH Ha CHJiy TpeHHH. 

Hn>Ke npHBeaeHbi 3HaqeHHH cha P Tp o 
H K034>4)HUHeHTOB k Tp AAH pa3HbIX 3BTOMO- 
6hach. 

P tpo p 

BA3-2121 15 4 

TA3-53 80 2,75 

K3MA3-5320 102 11 

MA3-6422 120 25 

MomHOCTb A+, TepaeMaa b TpaHcwnc- 
chh npn BbiOere, 

N, p =P rp v 10" 3 . (16) 

Be3 OojibuioH norpeaiHOCTH mojkho chh- 
TaTb, 4 to b raroBOM pe>KHMe A+>=(1 — 
-0,98*0,97'0,995 m ) N e + /V Tp0 ; r\ T = 0,98*X 
XO,97 / 0,995 m -A+o//V*. 

CymecTBeHHoe ba hhhhc Ha KriA 0Ka3bi- 
B3K)T CBOfiCTBa CMa30MHbIX MaTepHaAOB B 
MexaHH3MaX TpaHCMHCCHH. Hx BH3KOCTb 
AOAXtHa 6biTb jiocTaroqHOH aah ofiecneqe- 

HHH npOMHOH M3CAHH0H lUieHKH B 3y6qaTbIX 

3auenjieHHHx ho He AOA>KHa 6wTb qpe3- 
MepHOH, bo H36e>«aHHe 3HaqnTeAbHoro 
bo 3 pacTaHHH rHiipaBJiHqecKHx noTepb. 

mil TpaHCMHCCHH yMeHbuiaeTCH npn aio- 
6bix HapyuieHHHX npaBHjibHoro 3au,enjieHH« 
3y6qaTbix Kojiec, Bbi3BaHHbix, HanpHMep, 
H3MeHeHHeM penoMeHiiyeMbix npeAnpHHTHeM- 
H3roT0BHTe/ieM peryjinpoBOK noAmHnHHKoB, 
nepenocaMH 3y6qaTbix Kojiec h Ap. 

Cpe^H nepeqHCJieHHbix Kn,fl, arperaTOB 
TpaHCMHCCHH b HanGoAbmeft cTeneHH H3Me- 
HeHHHM B 33BHCHMOCTH OT pe>KHMa paOOTbl 
noABep)KeH %. Pe3yjibTaTbi 3KcnepHMeH- 
TaabHoro HCCAeAOBaHHH tj k aBTOMoOHjien ce- 
MeflcTBa KaMA3, o6pa6oTaHHbie c no- 
Mouubio MeTOAa njiaHHpOBaHHa 3KcnepHMeH- 
Ta, ito3bojihjih noAyqHTb ypaBHemie perpec- 
chh b HaTypajibHbix nepeMeHHbix 

ri K = 0,8556—3, 1 44 1 0 — 4 u 2 K -2, 131 10~ 7 vW 2 K + 
+ 5,27- 10-V+1,22310- 2 u k + 3,59610- 4 - 
-M„ -2,985- lCr 5 rt — 3,05310- 5 M k h k + 
+6,331 0 -6 nu K — 5,141 ♦ 10~ 9 M K n. 

B pe3yjibTaTe aHajiH3a 3T0ro ypaBHeHHH 
ycTaHOBJieHo: 

b HCCJieAyeMOM Anana30He pe>KHMa pa6o- 
Tbi ABHraTejiH (M K =200...600 H-m, n= 



= 1000. ..2600 mhh - 1 ) r) K H3MeHfleTca b npe- 
Aejiax 0,9...0,991; 

no CTeneHH bahhhhh Ha r) K c})aKTOpbi 
pacnojiaraiOTca cjieAytoiuHM o 0 pa 3 OM: M K , 
u k , n\ 

Bee ABOHHbie B3aHMOAeftCTBHR CymeCTBeH- 
ho 3 HaqHMbs. CaMoe SoAbmoe BAHHHHe Ha 
•n K 0Ka3biBaeT npoH3BeAeHHe A4 K u K , t. e. 
MOMeHT Ha BeAOMOM Bajiy kopo6kh nepeAaq: 
yBeAHqeHne M K u K chhaoct ri K ; 

BAHHHHe qacTOTbi BpameHHH BeAymero Ba- 
Aa Ha tJk 33BHCHT ot nepeAaToqHoro 
qHCAa. Ha npHMOH h Bbicmen nepeAaqax 
npn yBejiHqeHHH qacTOTbi BpameHHH chhho- 
eTcn tj k , npn « K >2, 1 (b 33bhchmocth 
OT Mk) — yBeAHMHBaeTCH. 

K co>KajieHHio noAoOHbix aHaAHTHqecKHx 
BbipaJKeHHH TJk AAH ApyrHX aBTOMOdHAefl 
He HMeeTca, nosTOMy npH pacqeTax oOumho 
nOAb3yiOTCH 6ojiee npOCTbIMH 3aBHCHMOCTH- 
MH HAH CHHTaiOT T| K nOCTOHHHbIM. 

ripn pa6oTe ABHraTeAH c noAHofi noAa^eft 
TonAHBa cpeAHee 3HaqeHHe KriJl TpaHCMHC- 
CHH AAfl aBTOMo6HAen pa3AHqHblX THriOB 
mojkho CHHTaTb 'n T =0,8...0,92. MeHbuiHe 3Ha- 

qeHHH OTHOCHTCH K MHOTOOCHblM MHOronpH- 
boahum 3btomo6hahm h aBTonoe3AaM, 60Ab- 
UJHe — K AerKOBbIM aBTOMoOHAHM. 

§4. KwHeiwaTHKa h AHaaMHKa 
aeTOMo6HAbHoro Koaeca 

PaanycaMH SAacTHHHoro Koaeca ycAOBHo 
Ha3UBaK)T napaMeTpu, HMeiomne pa3Mep- 
HOCTb AAHHbl, BXOAHUI.He B (|)OpMyAbI AAH 
onpeAeAeHHH KHHeMaTnqecKHx h AHHaMHqec- 
khx BeAHHHH, xapaKTepH3yiomHX npouecc 
ero KaqeHHH. 

Ceododnbiu paduyc r c — noAOBHHa Ana- 
MeTpa HanSoAbuiero ceqeHHH 6eroBoft ao- 
po>KKH KOAeca, He Harpy>KeHHoro bhcujhhmh 

CHA3MH, HAOCKOCTbK), nepfieHAHKVAHpHOH OCH 

ero BpameHHH, npH oTcyTCTBHH KOHTaKTa 
KOAeca c onopHOH noBepxHOCTbio (pnc. 12). 
Tonxy, npHHaAAe>«auj.yK) 3TOMy ceqeHHio h 
och BpameHHH, H33 W bhiot ue htpom KOAeca. 

CraTUHeCKUu paduyc r CT — paccTOHHHe ot 
ueHTpa HenoABH>KHoro KOAeca, Harpy>KeHHo- 
ro TOAbKO HOpM3AbHOH CHAOH, AO OnOpHOft 
nOBepXHOCTH (AOpOTH ) . 

JluHaMmecKuu paduyc r tl — paccTOHHHe 
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Tteoeo-CKopocTHue ceoucrea 




ot ueHTpa KaTHmerocH Kojieca ao onopHofi 
noBepxHocTH (Aoporn). 

Paduyc Kanenun r K (KHHeMaTHqecKHH pa- 
AHyc) — OTHOUieHHe npOAOAbHOH COCTaBAH- 
lomefi nocTynaTejTbHOH ckopocth Kojieca 
t/ K k ero yr/iOBOH ckopocth to K ; r K =y K /co K . 

Pa^Hycbi Ter, r A h r K aah oAHoro h 
TOrO >Ke KOAeca H3MCHH10TCH B 33BHCHMOCTH 
ot Harpy3KH, AeftcTByiomeH Ha KOAeco, h 
AaBAeHHH B03Ayxa B LUHHe. ZlHHaMHMeCKHH 
paAHyc, KpoMe Toro, HecKOAbKo yBeAHqHBa- 
eTCH c yBCAHqeHHeM co K h yMeHbuiaeTca 
c yBGAHqeHHeM nepeAaBaeMoro MOMeHTa. 
Ot 3thx >Ke napaMeTpoB, ho b SoAbiueft 
cTeneHH 33 bhcht r K : c poctom KpyTfliuero 
MOMeHTa oh yMeHbiuaeTCH, a c poctom 
TopM03Horo MOMeHTa — yBeAHqHBaeTCH. 
ripn noAHOM 6yKCOBaHHH KOAeca r K =0; 
npH nOAHOM CKOAb>KeHHH (io3e) r K =oo. 

3HaqeHHH r„ npn MaKCHMaAbHOH ac iycTH- 
moh Harpy3Ke CTaHAapTH30BaHbi. I1 ph6ah- 
>KeHHo r CT mowho onpeAeAHTb no uH<f>paM 
o6o3HaqeHHH luhh 

r CT =0,5d-f- AX c „B, (17) 

rAe d — nocaAoqHbifi AnaMeTp oCoAa, mm; 
A =H /B { H H B — BblCOTa H LUHpHHa 
npO(j)HAH UiHHbl, mm); k CM — K09(J)(J)HU,He HT, 
yqHTbIBaiomHfl CMHTHe UIHHbl nOA Harpy3K0H. 

ripn Harpy3Ke h BHyTpeHHeM as baghhh 
B 03Ayxa, yKa3aHHbix b CTaHAapTax aah 
U1HH rpy30BbJX aBTOMofiHAefl H aBTOfiyCOB 
h luhh c peryAHpyeMbiM AaBAeHHe m (KpoMe 
HIHpOKOnpOtJjHAbHblx), JX AH AeTKO- 

BblX aBTOMOSHAefl, eCAH UiHHbl HMeiOT AK3H- 
MOBoe o6o3HaqeHHe, H/Bw 0,95, ecAH 
CMeuiaHHOe (MHAAHMeTpOBO-AKJHMOBOe) , 

H IB— 0,8... 0,85. y paAHaAbHbix uihh AerKo- 
bwx aBTOMoSHAefl b o6o3HaqeHHe b B e ash hh- 
AeKC, COOT BeTCTByK)lH,HH OTHOUieHHlO H/B. 
HanpHMep, y ihhhw c o6o3HaqeHHeM 
205/70^14 H/B— 0,7. XUh ujhh rpy30BWx 
aBTOMoGHAefl, aBTofiycoB, uihh c peryAHpye- 



Phc. 13. 3aBHCHMOCTb paAHyca KaqeHHfl ot 
noABOAHMoro MOMeHTa 

mum AasAeHHeM (KpoMe uiHpoKonpo(f)HAb- 
hux) , AaaroHaAbHbix ujhh AerKOBbix aBTOMO- 
SHAefl X CM =0,85...0,9, aah paAHaAbHbix ujhh 

AerKOBbix aBTOMoSHAefi Xcm=0,8---0,85. 

Ha Aoporax c TBepAbiM noKpbiTHeM 
mo>kho cqHTaTb r^wr „■ PaAHyc r K onpeAe- 
AHIOT onMTHbIM nyTeM. 

3aBHCHMocTb r K =f(M) noKa3aHa Ha pnc. 
13. MoMeHT, HanpaBAeHHbiH b CTopoHy Bpa- 
ujeHHH KOAeca, HMeeT noAo>KHTeAbHoe 3Ha- 
qeHHe h ero cqHTaiOT BeAyujHM. FIpoH3BOA- 
Hyio k=dr K /dM npn M = 0 Ha3biBaiOT 

KOS(|)(j)HUHeHTOM TaHrCHliH- 
3 A b H O H 3A3CTHMHOCTH UUHHbl H 
onpeAeAHioT onbiTHbiM nyTeM. 

Ecah MOMeHT He npeBbuuaeT 60% 3Ha- 
qeHHH, npH kotopom HacTynaeT 6yKCOBaHHe 
HAH K>3, TO 33BHCHMOCTb r K =/(7W) MOJKHO 
CHHTaTb AHHeHHOH 

r K —r KB —kM. (18) 

OopMyAOH (18) MO>KHO nOAb30BaTbCH 
TaKHte H AAH SOAblllHX MOMCHTOB, CHHTaH 
npH 3 tom k=f(M). B 3 tom cAyqae k bo 3- 
pacTaeT c yBeAHqeHHeM MOMeHTa h TeM 
b OoAbuieH CTeneHH, qeM xy>Ke cuenAeHHe 
KOAeca c onopHofi noBepxHOCTbio. PaAHyc 
KaqeHHH KOAeca r KB b bcaomom peacnMe 
(A4=0) mo>kho npn6AH>KeHHO paccqnTaTb 
no cfiopMyAe r KB =r a tg<x/a, rAe a — noAO- 
bhh 3 yrAa, o6pa30BaHHoro cboOoahwmh 
paAHycaMH, npoBeASHHbiMH k KOHuaM koh- 

TaKTHQH nAOUjaAKH. 

XlAH OOAbUlHHCTBa ujhh r KB =(l,03... 
l,06)r a , MeHbuiHe 3HaqeHHH othochtch k rpy- 
30BbI M, SoAbUJHe — K AeTKOBblM aBTOM06 H- 
ahm. LUhhw c paAHaAbHbiM pacnoAO>KeHHeM 
HHTefi KOpAa HMeiOT SoAblUHe 3H3qeHHH 
r KB , neM uihhu c AHaroHaAbHbiM pacno- 
AOJKeHHeM HHTefi KOpAa. 





Rune mutuku. u Oukumuku cwtomoou AbHoeo KOAeca 



23 



CKopocTb v npH nodynaTejibHOM abh- 
>KeHHH aBTOMOdHJIfl OAHHaKOBa AJlfl Bcex 

ero ToqeK. CAeAOBaTeAbHO, v—v K =r K <ti K . 
Tan KaK (i) K =i 0 e/u T —Jin/ 30 ur= 0 ,\ 0 bn/Ur, 
TO CKOpOCTb (b m/c) 

u= 0 , 105 rcr K /u T . ( 19 ) 

n P H 3 T 0 M yCKOpeHHe (b m/c 2 ) 

}—dv/dt—r K d(si K /dt. ( 20 ) 

AmiaMHKa aBTOMofiHjibHoro KOAeca npn 
KaneHHH no HeaeipopMHpyeMOH noBepxnocTH. 

Co CTOpOHbl 3 BTOMo 6 hAH Ha KOAeCO AeHCT- 
ByKDT CHAbI P x , P z H MOMeHT M (pHC. 
14). CHAy P z H33blBaK)T HOpM3AbHOH Ha- 
rpy3KOH KOAeca, oHa HanpaBAeHa bhh 3 nep- 
neHAHKyAHpHO nAOCKOCTH AOporw. CHAy P x 
Ha3blBaiOT npOAOAbHOH CHAOH KOAeca, OHa 
napaAAeAbHa fiaockocth Aoporn h b 3a bh- 
CHMOCTH OT pe>KHMa ABH>KeHHH KOAeca 
Moa<eT HMeTb HanpaBAeHHe, coBnaAaiomee 
c HanpaBAeHHeM ABHweHHH, hah npoTHBO- 
noAo>KHoe eMy. 

MoMeHT M nOABOAHTCH K KOAeCy OT 
noAyocH hah ot TopM 03 Horo OapafiaHa. B 
HeKOTopbix cjiyqanx M== 0 . ByaeM cnnTaTb 
noAo>KHTeAbHbiM HanpaBAeHHe MOMeHTa, 
cOBnaAajomee c HanpaBAeHHeM BpauieHHq^ 
KOAeca. 

HopMaAbHan peaKUHH onopnon noBepx- 
: hocth Aopor h R z HanpaBAeHa BBepx, nep- 
neHAHKyAHpHO noBepxHoern Aoporn. Tonna 
ee npHAO>KeHHH CMemeHa Ha bcahmh hv 
a,u OTHOCHTeAbHO ocHOBaHHH nepneHAHKyAH- 
pa, onymeHHoro H3 neHTpa KOAeca Ha nAoc- 
KOCTb Aoporn. npOAOAbHan peaKUHH R x 
noBepx hocth Aoporn pacnOAoweHa b nAoc- 
KOCTH Aoporn H B 33BHCHMOCTH OT pe>K HM3 




Phc. 14. CxeMa chji, AeficTByioijiHX Ha Koaeco npw 
KaieHHH no He,a,e<|)opMHpyeMOH aopore 



ABH>KeHHn KOAeca HanpaBAeHa no abhjkc- 
HHK), HAH npOTHB HeTO; npHHHTO CHHTaTb 
noAO>KHTeAbHbiM HanpaBAeHHe, coBnaAaio- 
mee c HanpaBAeHHeM ABH>KeHHH KOAeca. 

CoCT3BHM ypa BHeHHH ABH>KeHHH KOAeca 
OTHOCHTeAbHO ero ueHTpa 0 

m K j—R x — P x , OTKyaa P x =R x —m K j, (21) 

tao m K — Macca KOAeca. 

n P H ABH>KeHHH no TAaAKOH AOpore, KOTAa 
nepeMemeHHH KOAeca b HanpaBAeHHH, nep- 
neHAHKyAHpHOM ee nAOCKOCTH, OTCyTCTByiOT, 

ECAH J k — MOMeHT HHepUHH KOAeca 
OTHOCHTeAbHO och ero BpameHHn, to 
J K d(o K /dt—M—R x r^—R z a ul , TorAa 

R x —M/r a —R z a m /r A — J ^dmjr^dt. (22) 

KoAeco npeo6pa3yeT BpamaTeAbHoe abh- 
>KeHHe b nocTynaTeAbHoe, npn stom npoHc- 

XOAHT nOTepH MOIllHOCTH. Hx MO>KHO H3HTH, 
onpeAeAHB pa3HocTb Me>KAy mouthocthmh 
A'ko.t, noABOAHMOH k KOAecy, h N non , nepe- 
AaBaeMOH ot KOAeca k aBTOMoSHAio. 

PaccMOTpHM KaqeHHe KOAeca npn nocTOHH- 
HOH nOCTynaTeAbHOH CKOpoCTH (Vk—V — 

=const) . 

Aah 3toto CAyqan jV k <w.= Mo> K ; iV n o.i = 
= P % v = R\V = [M/r Rz CL m / r a )(i) K r K . 

MoLUHOCTb COnpOTHBAeHHH KaMeHHK) KO- 

Aeca 

N f = N K0Jl - N nojl = [ M(r A — rj/r a + 

+ a m R z r K /rJ co K . (23) 

OTHoiueHHe /Vf/(o K —M(r a —r K )/r a -}- 
+a„,/? 2 r K /r Jl =Af/ Ha3biBaK>T momchtom co- 
npOTHBAeHHH KaMCHHIO KOAeca, a OTHOLUeHHe 
A !i/v = Mj/r K =Pf — CHAOH COnpOTHBAeHHR 
KaqeHHio KOAeca. 

ycAOBHyio KOAHnecTBeHHyio xafiaKTepHC- 
THKy, paBHyK) OTHOUieHHK) CHAb! COnpOTHBAe- 
hhh KaneHHK) KOAeca k HopMaAbHon peaKunn 
onopHofl noBepxHocTH f=Pj/R z , Ha3biBaiOT 
K03({)(j)HU.HeHT0M COnpOTHBAeHHH KaneHHfO 
KOAeca. 

ripHHHMan BO BHHMaHHe paBeHCTBO (23), 
HaHAeM 

f=a lu /r A +M(r !l —r K ) /R z r a r K =f c +f*, (24) 

rAe f c =a m /r fl — cocTaBAHKJman koscJhJjh- 
uneHTa conpoTHBAeHHH KaneHHK), xapaKTepn- 
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Tmooo-CKopocTHbie caoucroa 



3yK»maa cHAOBbie noTepw, CBH3aHHbie c TeM, 
qTo npn KaqeHHH KOJieca B03HHKaeT CMeme- 
HHe HOpMajibHofl peaKUHH, Bbi3biBaiomee bo 3 - 
HHKHOBeHHe MOMeHTa, HanpaBJieHHoro b cto- 
poHy, npoTHBonojio>KHyK) KaqeHHio Kojieca; 
f K =M(r a — r K )/(R z r K r A ) — cocraBAHiomaH 
K094)(})HUHeHTa COnpOTHBJieHHK) KaMeHHIO, 
xapaKTepH3yiomafl KHHeMaTHqecKHe noTepn, 
CB«3aHHbie c TeM, hto npa nepeAaqe th- 
roBoro MOMeHTa nponcxoAHT yMeHbmeHHe 
pa^ayca KaqeHHH h b pe 3 yjibTaTe stoto 
yMeHbliieHHe CKOpOCTH ABH>KeHHH aBTOMoGH- 
JIH npH HeH3MeHHOH yrJIOBOH CKOpOCTH KOJie- 

ca. 

riocKOJibKy (JjopMy^a (24) nojiyqena aah 
CA yqan paBHOMepHoro KaqeHHH KOAeca, to 
BXOAHLUHH B Hee MOMeHT M nOJIHOCTblO 
yqacTByeT b Ae(J>opMauHHx iuhhm, Bbi3biBaio- 
lu,hx noTepw Ha KaqeHHe, KOTopwe onpeAe- 
ahct BTopofl qjieH npaBofi qacTH. IlpH ycKo- 
peHHOM abhjkchhh »iacTb n OABe Ae h ho ro k 
KOA ecy MOMeHTa pacxoAyeTcn Ha yBeAnqe- 
H«e KHHeTHqecKofl sHeprnH Kojieca h He 
yqacTByeT b AetfropMauHHx ero WHHbi. B stom 
aiyqae b (JjopMyjie (24) bmccto M Hy*HO 
nojiCTaBHTb M — J K d ( o K / dt . 

OnpeAejiHB H3 paBeHCTBa (24) a m /r a , 
nocjie noACTaHOBKH ero b paBeHCTBo (22 ), 
h 3aMeHbi d ( a K / dt , noAb3yncb (popMyAOH 
(20), nojiyqHM 

Rx=M/r K —fR z —J K j/r 2 K . (25) 

OrHoweHMe M/r K — P K0 Ha3biBaiOT nojiHon 
oKpy>KHoft chaoh KOAeca. 

3 tot noKa3aTejib hbahctch o6o6iueHHOH 
chaoh no nyTH S, npoxoAHMOMy KOJiecoM, 
Kan o6o6meHHOH KoopAHHaTe. SjieMeHTap- 
Hoe npHpameHHe nyTH np« noBopoTe nojie- 
ca Ha 3JieMeHTapHbin yroji 8<p 6S=r K 8(p, 
Tor^a M /r K =M6q>/6S=&A/6S (6/4 — BHp- 
TyaAbHan paOoTa MOMeHTa M Ha MaaoM 
npHpameHHH nyTH 85). 

06o6lH,eHHWMH CHJ 13 MH HBAHIOTCH H Apy- 

rne HAeHbi, BxoAHniHe b (JjopMyjiy (25), 
CAeAOBaTeAbHo, oHa onpeAeAneT OaAaHC 
pa 6 oT, npOH 3 BOAHMbix npH KaqeHHH KOAe- 
ca (aHepreTHqecKHH 6 aAaHc KOAeca). Mach 
fR z xa‘paKTepH 3 yeT MexaHHqecKyio SHeprHio, 
6e3B03BpaTHo TepneMyio (npeBpamaiomyio- 
CH B TenAOBytO). Ko 3 (jHj)HU,HeHTbi f, fc H /k 
Ha 3 HBaiOTCH COOTBeTCTBeHHO SHepreTHqeC- 



KHM, CHAOBbIM H KHHeMaTHqeCKHM K03cj>(f>H- 
uneHTaMH conpoTHBAeHHn KaqenHK). rtoAHan 
OKpy>KHaH CHAa HBAHeTCH KOAHqeCTBeHHOH 
xapaKTepHCTHKOH Harpy>KeHHH KOAeca, OHa 
paBHa npoAOAbHon CHAe, AeftcTByromefi co 
ctopohu KOAeca Ha aBTOMoOHAb npn OTcyT- 
ctbhh SHepreTHqecKHx noTepb Ha KaqeHHe 
KOAeca h H3MeHeHHH ero KHHeTHqecKofi 3Hep- 
THH BO BpamaTeAbHOM ABH>KeHHH. 

YpaBHeHMe (22) c yqeTOM paBeHCTBa 
(24) h (20) mo>kho 3anncaTb TaK: 

R x =M/r A —R z f c —J K j/(r K r A ). (26) 

ByAeM Ha3bIB3Tb OTHOLLICHHe M/r A —P,o 
uoahoh TnroBOM chaoh. Ona paBHa npOAOAb- 
hoh chac, AencTByiomefi co CToponbi KOAeca 
na aBTOMoSHAb npn otcvtctbhh chaobwx iio- 
repb Ha KaqeHHe KOAeca h H3MeHeHHH ero 
KHHCTHqeCKOH 3HCprHH BO BpaiUHTCAbHOM 
ABH>KeHHH. 

H3 paBeHCTB (24), (25) h (26) HafiAeM 

P KO—Pro~\~RzfK- 

PaBeHCTBo (26) xapaKTepn3yeT chaoboh 
6aAaHC KOAeca, ero bha HecKOAbKo H3MeHH- 
eTCH B 33BHCHMOCTH OT pe>KH M3 KaqeHHH KO- 
Aec, onpeAeAHeMoro 3HaqeHHHMH h HanpaB- 
AeHHeM M h R x (pnc. 15). 

Bedyiyuu peotcuM KaqeHHH R x > 0 (xapaK- 
Tepn3yeT oTpe30K / Ha pnc. 15, e). 
Ha KOAeco AeftcTByeT momcht M t , coBna- 
Aaromaft no HanpaBAeHHio c (o K . Co cTopo- 
Hbi KOAeca Ha aBTOMoCwAb AeftcTByeT cnAa 
thth P K , coBnaAaiomaH c HanpaBAeHneM abh- 
>KeHHH, a co CTopoHbi 3btomo6hah Ha KOAe- 
CO AeftcTByeT Tanan >Ke CHAa P x , HanpaB- 
AeHHan npoTHBonoAo>KHO. KoAeco b stom 
CAyqae Ha3biBaiOT BeAymHM (pnc. 15, a). 

y CAOBHe pa6oTW KOAeca b BeAymeM 
pe>KHMe 

Mj>f c Rzr a +JKj/r K . (27) 

IloACTaBAHH b ypaBHeHHe (26) M r =M 
H3 paBeHCTBa (12), noAyqnM 
R x =Pr— R4c— (yMM?rj T +7 K )//(rKr A ), (28) 
rAe PT=M T /r a =M K Urr\ T /r R (29) 

OyAeM Ha3bIB3Tb THTOBOH CHAOH, KOTOpaH 
paBHa noAHofi THroBOH CHAe npn ycTaHo- 
BHBLUeHCH CKOpOCTH ABHJKCHHH 3BT0M06 hAH. 

H3 paBeHCTBa (26) bhaho, mto bo 3- 
MOJKHbl T3KHe pe>KHMW KaqeHHH KOAeca, npn 
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Phc. 15 . CxeMbi chji, aeiicTByiomHx Ha Kojieco b 
pa wiMMHbix pewHMax KaqeHHn: 

a — BeayiuHii; 6 — cboGoahhh; e — HeHTpajibHbifi; 
2 — BejOMbtM; d — T 0 pM 03 H 0 H; e — 3 aBHCMMOCTb 

KacaTtvibHOH peanuHH ot MOMeHTa 
KOTOpbIX K HeMy HOABOAHTCH nOAO>K HTCAb- 
HblH MOMeHT M, HO OHO He HBAfleTCH 
BeAymHM, nocKOJibKy He BbinoAHaeTCH Hepa- 
BeHCTBO (27). 

CdOOodHtHU pC MUM KUMCHH H R x = 0 

( pHC. 15, 6), npH KOTOpOM COMaCHO 

paBeHCTBy (26) BbinoAHaeTCH ycAOBHe M— 
=jcR z r A -\-J k/ Ak, xapaKTepH3yeTCH tomkoh 2 
(pHC. 15, e) . Kojieco b stom cAynae 

H33bIBaK)T CBOSOAHblM. 

H C UTpdAbHbl It pc MUM MX) fipil R X <S), 
npw kotopom corAacHo paBeHCTBy (26) 
Bbinoji HneTCH ycAOBHe 0<.M<.f c Rzr a -\-J K j I r K , 
xapaKTepH 3 yeTCH oTpe 3 KOM 3 (pnc. 15, e ). 

Kojieco b 3tom CAynae Ha3biBaiOT nefi- 
Tpa^bHbiM (pwc. 15, e). iljifl onpeaejieHHH 
R x a 3 tom pe>KHMe Hcnojib3yioT (|)opMyjiy 
(28). 

BcrioMbtu pc mum M— 0 xapaKTepH3ycrcn 

tomkoh 4 (pwc. 15, e). Kojieco b stom 
cjiynae Ha3biBaioT BeAOMbiM (pwc. 15, e). 
jj/ia BeAOMoro KOJieca corjiacHo paBeHCTBy 
(26) 

R x = ~lfcR z +hj/(r K r a )}. (30) 

MwHyc noKa3biBaeT, mto R x HanpaBjieHa b 
CTOpOHy, n pOTH B0n0J10>KHyi0 ABH>KeHHK>. 

y BeAOMoro KOJieca KaK momcht M/, 
TaK H HHepUHOHHblH MOMeHT, npH yCKOpeHHOM 



BpameHHH KOJieca, npeoAOJieBaeTca momch- 
tom, C03A,aBaeMbiM CHjiofl P x . n P H 3aMeAJien- 
hom BpameHHH KOJieca momcht Mf npeoAO- 
jieaaeTCH m3cthmho momchtom, c03AaBaeMbiM 
CHJIOH P x , MaCTHMHO — HHepHHOHHbIM MOMeH- 
tom KOJieca. 

T Op M03H0U peMUM, HpH KOTOpOM K KOJieCy 
IIOABOJIHTCH TOPM03HOH MOMeHT — M = M T <>p, 
iianpaBJiemibiH b CTopoHy, npoTHBonoAO>K- 
nyio o>K, xapaKTepH3yeTCH oTpe3KOM 5 
(pnc. 15, e). Tanoe Kojieco Ha3biBaioT 
T0pM03HiuHM (pnc. 15, d) . CorjiacHo paBeH- 
CTBy (26) y TopM03«mero KOJieca 

Rx— — (jW TO p/r A +/c^?+ 

+/k /7(r K r A )]. (31) 

n P H KaneHHH KOJieca no AetjjopMHpyeMOH 
nOBepXHOCTH KOHTaKTHpOBaHHe npOHCXOAHT 
no CJ10>KHOH nOBepXHOCTH, 33 BHCHlUefi OT 
4>OpMbI KOJieca, ABBJieHHH B03Ayxa B LUHHe, 
CBOHCTB onopHOH nOBepXHOCTH. ripH BbICOKOH 
>KeCTKOCTH onopHOH nOBepXHOCTH noBepx- 
HOCTb K0HT3KTa MO>KHO CMHT3Tb nJlOCKOH 
h paccMaTpHBaTb KaqeHHe KOJieca, cmht 3H 
Aopory HeAet})opMHpyeMOH. ripn OoAbuioH 

>KeCTKOCTH KOJieca, 06yCJ10BJIHBaeMOH BblCO- 
KHM ABBJieHHeM B03Ayxa B ero LUHHe, 
mhtkoh onopHOH noBepxHOCTbio c npeoOAa- 
AaioiiiHMH b Hefl njiacTHMecKHMH Ae(J)opMa- 
UHHMH KOAeCO MO>KHO CMHT3Tb HeAC(J)OpMH- 
pyeMbiM. cpopMa nOBepXHOCTH koht3kt3 b 
3tom CAynae noAHoerbio onpeAeAaeTCH 4>op- 
MOH nOBepXHOCTH KOAeca. 
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Phc. 16. CxeMbi chji, AeiicTByiomHx Ha Kojieco npu 
KaieHHH HeAe(t>opMHpyeMoro KOJieca no 
Ae4>opMHpyeMoA AOpore: 

a — b BCAymeM pewHMe; 6 — pacnpeAeJieHHe 
BJieMeHTapHbi^ peaKunfl b KOHTaKte; e — npH 
GyKcOBanHH BeAymcro KOJieca c nepeMemeHaeM caoh 
rpywra; e — npa noAHOcrbio 3 aTopMO»<eHHOM 
6 aokhpob 3 hhom Kojiece; d — pcaKU.Hn BeAymero 
KOJieca; e — peaKUHH TopM 03 «mero Koaeca 

ECAH Ae<J)OpMaUHH UIHHbl H OnOpHOH no- 
BepxHOCTH coH3MepnMbi, to ceueiiHH 
noBe pxhocth KOHTaKTa ruiocKOCTSMH, nep- 
neHAHKyjiapHbiMH och BpameHHH KOJieca, 
HMeKDT nepeMeHHyio KpHBH3Hy, nocieneHHo 

yMeHbuiaiomyiocH ot MaKCHMajibHOH b nepeA- 

Heft qaCTH AO MHHHM3AbH0H B 33AHeH. 
HHorAa b 3aAHefi uacTH 30Hy KOHTaKTa 

MOXKHO CaHTaTb 6AH3KOH nAOCKOCTH. 

PaccMOT pHM BHana/ie Kcmenue nedecpop- 
MupyeMoeo Koneca no decpopMupyeMou no- 
eepxHOcru , nax BTopofi KpaHHHH cjiyaaft 
no OTHOLUeHHK) K paccMOTpeHHOMy BblUie 
(pnc. 16 , a). 

CeneHne noBepxHocTH KOHTaKTa njioc- 
KocTbio, nepneHAHKyAapHofl och BpameHHH 
KOJieca — Ayra oKpy>KHocTH c ixeHTpoM O 
Ha och KOJieca. 3jieMeHTapHbie HopMajibHbie 
peaKUHH dz, a cjiejioBaTejibHo, h hx paBHo- 
AeftcTByiomaH R'?, HanpaBJieHbi k ueHTpy 
0 



B CBH3H C TeM, MTO AetpOpMauHH rpyHTB 
b nepeAHefi (HaSeraiomeH) uacTH KOHTaKTa 
coBceM He BoccTaHaBJiHBa iotch (ecAH rpyHT 
nOAHOCTblO nAaCTHMeH) HAH BOCCTaH3BAH- 
BaiOTCH HenOAHOCTblO (eCAH rpyHT qaCTHUHO 
oSAaAaeT ynpyrmwH cbohctb3mh ) , noBepx- 
HOCTb KOHTaKTa HeCHMMeTpHHHa OTHOCHTeAb- 

ho npoxoAHuiero qepe3 ueuTp O nepneH- 
AHKyAapa k BeKTopy ckopocth u K KOAeca. 
rioaTOMy paBHOAeftcTByiomaH R' z cocTaBAH- 
eT c 3thm nepneHAHKyAapoM yroA po. 

ripeACTaB.ieHHe o pacnpeAeAeHHH sAeivieH- 
TapHblX peaKUHH KacaTeAbHbIX K KOHT3KT- 
HOH nOBepXHOCTH (KacaTeAbHbIX peaKUHH) 
mo>k ho noAyuHTb H3 paccMOTpeHHH nepeMe- 
meHHH IlOBepXHOCTH rpyHTa, CBH3aHHblX C Ka- 
qeHHeM KOAeca (pnc. 16, 6 ). Mthobchhuh 
ueHTp noBopoTa O' KOAeca pacnoAaraeTcn 
Ha npo^coAHiueM qepe3 ueHTp O nepneHAH- 
KyAHpe 00 ' K BeKTOpy CKOpOCTH V K 
Ha paccTOHHHH r K ot ueHTpa O. Flepe- 
MemeHue k3>kaoh H3 touch noBepxHocTH 
KOHTaKTa npu noBopOTe KOAeca Ha 6ecKo- 
HeMHo MaAbifl yroA, nepneHAHKyAHpHO npH- 
MblM, COeAHHHIOlUHM 3TH TOMKH C MTHO- 

BeHHbiM ueHTpoM O'. B pe3yAbTaTe nepe- 
MemeHHH bo3hhk3iot 3AeMeHTapHbie chaw 
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dq, AeficTByiomHe co CTopoHbi rpyHTa Ha 
KOJieco no TeM >Ke HanpaBAeHHHM, ho b 
npoTHBonojioH<Hy k) CTopoHy. Ha pnc. 16, 6 
noKa3aHbi 3AeMeHTapHbie chaw, AeHCTByio- 
IUHe B TOMKaX A H B nOBepXHOCTH KOH- 
TaKTa. 

Cham dq b ofimeM cjiyqae HanpaBJieHbi He 
no paa,HycaM h MoryT 6bm> pa3Ao>KeHbi Ha 
HopMa^bHbie dz h KacaTejibHbie dx. Cacao- 
BaiejibHo, npn aio6om pe>KHiwe KaqeHHH Ha 
noBepxHocTH KOHTaKTa AencTByiOT KaK Hop- 
MajibHbie, Tan h KacaTejibHwe cham. 

MoMeHTbi cha dx MoryT Kan coBnaAaTb 
(TOMKa B) no HanpaBJieHHio c (o K , Tan h HMeTb 
npoTHBOnojio>KHoe HanpaBAeHne (ToqKa A). 
XapaKTep pacnpe/iejieHHH peaKUHH dx , a 
BMecTe c TeM 3HaqeHHe h HanpaBAeHne hx 
paBHOAeHCTByK)UJ.eH R' x , 33bhcht ot pe>KHM3 
KaqeHHH KOJieca. 

IloCKOAbKy B Be^OMOM pejKHMe BHeiilHHH 
MOMeHT k KOJiecy He hoaboahtch, a BHeniHHe 
cham P z , P x h R' z npoxo^HT qepe3 nemp 0, to 
npn (o K =const h R' x AOA>KHa npoxoAHTb 
qepe3 ueHTp 0 (pnc. 16, due). 3to bo3mo>k- 
ho /iamb b cjiynae, KorAa Ha oahoh qacTH no- 
BepxHocTH KOHTaKTa peaKUHH dx HanpaB/ie- 
Hbi b oa.Hy CTopoHy, a Ha Apyron qacm — 
b npoTHBono/io>KHyK). riojio>KHTejibHbiM Han- 
paBJieHHeM peaKUHH dx 6yueM cqHTaTb Ta- 
Koe, npn kotopom hx npoeKUHH na naocKOCTb, 
napajuiejibHyio BeKTopy cxopocTH v K , coBna- 
AaeT c ero HanpaBjieHHeM. H 3 pnc. 16, 6 bha- 
ho, hto no^o>KHTejibHbie peaKUHH dx pacno- 
jiaraioTCH Ha qacTH noBepxHocTH KOHTaKTa, 
HaqHHaioiueHCH ot tohkh Bxoua. Momcht ot- 
HOCHTeJlbHO UeHTpa O nOJIO>KHTejlbHbIX peaK- 
UHH dx y BeAOMoro Kojieca npH a) K =const 
paBeH MOMeHTy oTpnuaTejjbHbix. 

n P H npHjioHceHHH k KOAecy HeSojibuioro 
THroBoro MOMeHTa 30Ha nojio>KHTejibHbix Ka- 
caTejibHbix peaKUHH yBeAHHHBaeTCH 3a cqeT 
yMeHbUieHHH 30HbI OTpnuaTeJIbHblX. YBeJIH- 
MHBaiOTCH 3HaqeHHH nOJlOJKHTe^bHblX Kaca- 
TejIbHblX peaKUHH B T6X TOHKaX, B KOTOpbIX 
ohh He aocthtah CBoero npeuejia. 

y Beuyuiero KOJieca Ha SoAbiuen qacTH 
KOHTaKTa AeHCTByiOT noAO>KHTeAbHMe peaK- 
UHH dx. npH HeKOTOpOM 3H3qeHHH M r 
peaKUHH dx bo Bcex Toqxax KOHTaKTa aocth- 
raiOT npeuejibHoro 3HaqeHHH h KOJieco Haqu- 
HaeT 6yKC0BaTb, t. e. BpamaTbcn 6e3 noc- 



TynaTejibHoro ABHHceHHH. HHoraa npeuejib- 
HblX 3H3qeHHH AOCTHraKDT He CHAM B33H MO- 
AeHCTBHH nOBepXHOCTH KOHTaKTa KOJieca c 
rpyHTOM, a CHAbI B33HM0AeHCTBHH Me>KAy 
qacTHuaMH rpyHTa Ha HeKOTOpOM pac- 
CTOHHHH OT nOBepXHOCTH KOHTaKTa, TOT- 
A a KOJieco HaqHHaeT nepeMemaTb caoh 
HaxoAHiuerocH noA hhm rpyHTa (pnc. 16, e). 

n P H npujio>KeHHH k KOAecy HefioAbiuoro 
TopM03Horo MOMeHTa yBejiHqHBaeTCH 30Ha 
OTpnuaTejibHbix KacaTejibHbix peaKUHH, a 
TaK>Ke 3HaqeHne OTpnuaTejibHbix peaKUHH b 
T ex Toqxax, r^e ohh He aocthtah npe.fl.ejia. 
ripn AajibHeftnieM yBejinqeHHH M TOp OTpnua- 
TejibHbie peaKUHH pacnpocTpaHHiOTCH no 
Been noBepxHocTH KOHTaKTa, a npn HeKOTO- 
poM ero 3HaqeHHH npeuejibHbix 3HaqeHHH bo 
B cex TOHKax AOCTHraiOT KacaTejibHbie peaK- 
UHH hjih cnjibi B3aH MOueficTBHH Me*Ay qae- 
THuaMH rpyHTa noA koaccom BHe noBepxHoc- 
th KOHTaKTa (pnc. 16, a). KoAeco npn stom 
nepecTaeT BpamaTbcn, He npeupaiuan nocTy- 
naTeAbHoro ABHH<eHHH (ckoa bJKeHHe hah i03 
KOAeca) . 

HanpaBAeHne peaKUHH R' x npn yBeAHqe- 
HHH Mr OT HyAH AO MaKCHMaAbHOTO 3Ha- 
qeHHH B03M0JKH0r0 no yCAOBHHM CUenAeHHH 
H3MeHHeTCH OT p3AH 3A bHOTO npH M = 0 H 
G) K =const (uBeTHbie cTpeAKH Ha pnc. 16, d h 
e), ao nepneHAHKyAH pHoro peaKUHH R' z npn 
M T =M Tmax . y BeAymero KOAeca, ecAH 
M T <M Tm ax> peaKUHH R x pacnoAO>KeHa 
TaK, KaK noKa3aHO cnAOuiHOH CTpeAKou Ha 
pnc. 16, d. HeM SoAbrne M T , TeM 6oAee Han- 
paBAeHHe R x npn6AH>KaeTCH k HanpaBAeHHio 
UITpHXOBOH CTpeAKH. Y T0pM03HUJ.er0 KOAeca, 
ecAH M T op<.M Top maxi peaKUHH R' x pacnOAO- 
>KeHa TaK, KaK noKa3aHO cnAOuiHOH cTpeA' 
koh Ha puc. 16, e. HeM OoAbuie Af TO p, TeM 
6AHH<e HanpaBAeHne R x k iutphxoboh 'CTpeA- 
Ke. 

FIoKa>KeM, hto, He Hapyuian ycAOBHH paB- 
HOBeCHH, MOHiHO npHBeCTH CHCTCMy peaKUHH 
Aoporn Rz h R x k toh, KOTOpan 6biAa pac- 
CMOTpeHa aah KaqeHHH 3AacTuqHoro KOAeca 
no HeAe(J)opMHpyeMOH onopHofl noBepxHocTH. 
IlepeHeceM R' z h R' x b Toquy c' hx nepece- 
qeHHH h HaftAeM reoMeTpuqecKyio cyMMy N 
( pnc. 16, a). Toqxa c' b ofimeM cAyqae 
pacnoAOHteHa BHe 0Kpy>KH0CTH KOAeca, ho 
B eKTop N mo>kho. He Hapyuian ycAOBHH 
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paBHOBecHH, nepeHocHTb BAOJib HanpaBJieHHH 
ero ashctbhh (HanpnMep b TOMKy c, 
pacnojio>KeHHyK) Ha noBepxHOCTH KOAeca) . 
Pa3J10>KHM B 3T0H TOHKe BeKTOp N Ha COCTaB- 
jiHiomHe R z — TiepneHAHKyjiapHyio BeKTopy 
CKOpocTH v K h R x — napajuiejibHyio 3 toh 
cKopocTH. Tan >Ke Kan h npH KaqeHHH 
ajiacTHMHoro Kaneca no HeAe<})opMHpyeMoft 
noBepxHOCTH R x — npoAOAbHan; R z — Hop- 
MajibHan peaKUHH Aoporn. PaceroHHHe a r ot 
nepneHAHKy^apa k BeKTopy CKopocTH u K > npo- 
xoAfliuero qepe3 ueHTp KOJieca, ao tohkh c 
H330BeM npOAOAbHblM CHOCOM HOpMaAbHOfi 
peaKUHH; paccTOHHHe x»t ueHTpa KOAeca ao 
njiocKOCTH, npoxoAfliueft qepe3 TOMKy c na- 
pa^jie/ibHo och BpameHHH h BeKTopy cKOpoc- 

TH V K , H330Be,M AHHaMHqeCKHM pa/lHyCOM 
r A , a 3Ty njiocKOCTb — onopHofi nAOCKOCTbio 
KOJieca. 

IlocKOJibKy pacnojio>KeHHe peaKUHft R z h 
R x b paccMaTpHBaeMOM cAyqae Tanoe a<e, 
nan y ajiacTHMHoro KOJieca, KaTHiuerocn no 
Heue^opMHpyeMofl noBepxHOCTH, to b o<5ohx 
CA yqanx mojkho noAb30BaTbcn oahhmh h Te- 
mh >Ke (JmpMyjiaMH; npH hx Hcnojib 30 BaHHjH 
AJin CAyqan KaqeHHH >KecTKoro KOJieca, no 
ue<J)opMHpyeMOH ^.opore BMecTo cJieuyeT 
noACTaBJiHTb a r . 

TaKOH >Ke MeTOA npHBeueHHH cxeMbi peaK- 
UHH, AeHCTByKDLUHX Ha KOHTaKTHyK) noBepx- 
HOCTb KOJieca, k noKa3aHHOH Ha pnc. 14, mo>k- 
ho Hcnojib30BaTb h b CAyqae, Kor^a KaqeHHe 
AetfjopMHpyeMOH uiHHbi npoHcxouHT no ue- 
(})OpMHpyeMOH noBepxHOCTH (pHC. 17). 

flocKojibKy b pe3yjibTaTe ue^opMauHH uih- 
Hbl B Ka>KUOH TOHKe CeHeHHH KOHT3KTHOfi 
noBepxHOCTH njiocKOCTbio, nepneHUHKyjiap- 




Phc. 17. CxeMa chvi, AeftcTByiomHx Ha 
AttpopMHpyeMOe xojieco npH KaneHHH no 
Ae^opMHpyeMofi Aopore 



HOH OCH BpaweHHH KOJieca, KpHBH3Ha pa3- 
jiHHHa, h paAHycbi KpHBH3Hbi 6ojibuie 
cbo6oahoto paunyca r e KOJieca, to paBHO- 
AeftcTByiomaH sjieMeHTapHbix HopMaJibHbix 
peaKUHH nepeceKaeT nepneHUHKyjinp 00 1 
b Toque O 2 , pacnojio>KeHHofi Buuie ueHTpa O. 
TouKa npHJioHteHHH peaKUHH R' z BCAeACTBHe 
HeCHMMeTpHUHOCTH KOHT3KTHofi nOBepXHOCTH 

oTHOCHTejibHO 00 1 CMemeHa no HanpaBJie- 
hhk) ABH>KeHHn. OAeMeHTapHbie KacaTejibHbie 
peaKUHH TaK >Ke, Kan h y ncecTKoro KOJieca, 
pacnpeAeJiniOTCH no koht3kthoh noBepxHoc- 
TH nO-pa3HOMy, B 3aBHCHMOCTH ot pe>KHMa 
KaqeHHH KOJieca. Tlpn stom nanpaBJieHne 
paBHO^eHCTByKtUieH R' x MO>KeT H3MCHHTbCH 
ot cooTBeTCTByiomero BeAOMOMy KOJiecy 
(coBna,o.aeT c R'z), ao nepneHUHKyjinpHoro 
R'z npH M T = M Tmax hjih M Top = M TOpmax . Ha 
pnc. 17 noKa3aHa peaKUHH R' x BeAymero 
KOJieca npH Atf T =M Tmax . 

CjIOJKHB BeKTOpbl R'z H R'x, p33J10>KHM HX 
reoMeTpHqecKyio cyMMy N Ha cocTaBjimomne 
R x h R z . BejinqHHbi npouojibHOro cHOca a pe- 
aKUHH Rz h AHHaMHqecKoro paunyca r A 
onpeuejiHiOTCH TaK we, KaK h aah wecTKoro 
KOJieca. ZXjih onpeAeJieHHH peaKUHH R x 
MoryT 6biTb Hcnojib30BaHbi cjiopMyjibi (21) — 
(31), b KOTopwx BMecTo a m cJieuyeT noA- 
CT3BHTb a. 

JXnn BbiHBAeHHH npHqHH noTepb moiuhoc- 
th, CBH3aHHbix c KaqeHHeM KOAeca, pac- 
cmotphm BHaqaAe oco6eHHOCTH KaqeHHH ko- 
Aeca no HeAe4>opMHpyeMOH noBepxHOCTH. 

H3MepHTeAeM noTepb moiuhocth, B03HHKa- 
kuuhx npn KaqeHHH KOAeca, hbahctch ko 3(|)- 
c|)HUHeHT conpoTHBAeHHH KaqeHHio /. Oh qnc- 
AeHHO paBeH Bbipa>KeHHoft b Bt mouihocth, 
TepneMOH npn KaqeHHH KOAeca, HarpymeH- 
hoto HopMaAbHoft Harpy3KOH Pz= 1 H, npn 
CKOpOCTH y K =l m/c. 

H3 (J)OpMyAbI (24) BHAHO, qTO npHHHHaMH 
ncrrepH moluhocth npH KaqeHHH KOAeca hb- 
AHIOTCH, BO-nepBbIX, npOAOAbHblH CHOC 
a (a m , a r ) peaKUHH R z h, BO-BTopwx, HepaBeH- 
ctbo paAHycoB r A h r K . 

PaccMOTpnM (J)H3HqecKHe npoueccbi, o6yc- 
AOBAHBaiOIUHe CHOC a m . ripH BXOA6 B KOH- 
T3KT SAeMeHTW LUHHbl Aec|)OpMHpy!OTCH B pa- 

AuaAbHOM HanpaBAeHHH (pnc. 18, a). Ha 

qaCTH KOHT3KTHOH nAOLUaAKH Me>KAy BXOAOM 
B KOHT3KT (TOMKa A) H CepeAHHOH Ol KOH- 
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Phc. 18 . B 3 aHMOAeiicTBHe iuhhu c onopHofi 
nOBepxHOCTbio: 

a — cxeMa paAHa^bnoft ae<|>opMauHH; 6 — Moaejib 
pajiHajibHofi /ie4>opMauHH; e — aniopa ajieMenTapHbix 
HOpMaJlbHblX peaKUHH B KOHTaKTe 

Ta kthoh nAomaAKH ( HaOeraioiuaH o6jiacTb) 

OHH C>KHMaiOTCH. /IaH OK3THH K HUM AOA>K - 
Ha 6biTb npnAoxKeHa 3AeMeHTa pHan peaKUHH 

A z„, TeM 6ojibiiiaa, qeM OoAbuie c>KaTHe. 
Ha qacTH KOHTaKTHofi nAomaAKH, pacnoAO- 
jKeHHofi Me>Kji.y ee cepeAHHOH 0 \ h tomkoh 
BbixOAa B (cfieraioinaH oCjiacTb) ajieMeHTbi 
iuhhu pacnpaMjiaiOTCH, OTAaBan SHeprmo, 
3aTpaqeHHyio Ha hx c>KaTHe b Ha6eraiomeH 
o6a3cth, h Bbi3biBaa co cTopoHbi onopHon 
I1AOCKOCTH peaKUHH A Zc. 

Ka>KAbifi SAeMeHT LLiHHbi mo>kho npeACTa- 
BHTb Kau HeKOTopyio Maccy m 3 (pnc. 18, 6 ), 
CBH33HHyK) C 0<50A0M KOAeca npy>KHHOH, 
HMeiOmeft >KeCTKOCTb C 3 . B CBH3H c ocoOeH- 
hocthmh ynpyrnx cbohctb MaTepnaAa uiHHbi 
KaK npH c>KaTHH, TaK h npH pacnpnM- 



AeHHH ee sacmchtob 6e3B03BpaTH0 TepneTCH 
qacTb 3HeprHH, 3aipaqHBaeMOH BHeuiHHMH 
CHA3MH Ha npouecc c>KaTHe — pacnpHMjie- 
HHe . 3 th noTepn HMHTHpyiOTCH AeMncJjepaMH, 
xapaKTepH3yeMbiMH KOsefxJjHUHeHTaMH AeMn- 
(})HpOBaHHH k 3 . 

A'BMJKeHHe SAeMeHTa MonteT 6biTb onncaHO 
CAeAyromHM ypaBHeHneM : m,z 3 ;±;2rtz 3 -f- 

-\-C 3 Z 3 = Az» (Z 3 H Z 3 — COOTBeTCTBeHHO ycKo- 
peHHe H CKOpOCTb Maccbl m,; 2 n — K03(|)({)H- 
uneHT conpoTHBAeHHa; z 3 — AetJiopMauHH; 
3H3KH «-j-» h « — » nepeA BTopbiM CAarae- 
MbiM cooTBeTCTByioT CAyqaaM pacqeTa 3Ae- 
MeHTOB HaSeraiouieH h cOeraiomeH o6Aac- 
Ten). Pa3AHqHbiH 3H3 k BToporo qAeHa b ypaB- 
HeHHHX AAH pa3HblX OfiAaCTefl o6T>HCHHeTCH 
TeM, hto b Hageraiomen qacTH AeifiopMauHH 
B03paCTaiOT (CKOpOCTb Ae(|)OpMaUHH nOAO- 
>KHTeAbHa), a b c6eraiomeH — yMeHbiuaiOT- 
CH (CKOpOCTb Ae(|)OpMaUHH OTpnuaTeAbHa) . 

npH CKOpOCTHX ABH>KeHHe KOAeca 0... 
30 m/c qAeHbi m 3 z 3 MaAbi no cpaBHeHHio 
c oct3 a bH bi m h h hmh mo>kho npeHeOpeqb. 
TorAa Az„=c 3 z 3 -{-2nz 3 ; Az c =c 3 z 3 — 2nz 3 . 

M3-3a ocoOeHHocTen ynpyrnx cbohctb mb- 
TepnaAa ujHHbi SAeMenTapHwe peaKUHH 
Az b naOeraiomeH o 6 ahcth OoAbuje, qeM b 
cGeraioiuefi. 3mopa peaKUHH (pnc. 18, e) 
HecHMMOTpnqHa OTHOCHTeAbHO cepeAHHbi 06- 
A3CTH KOHTaKTa, nOSTOMy HX paBHOAeHCT- 
Byraman R, npHAo>Kena b Toque, pacnoAO- 
>KeHHOH OT TOMKH 0 1 Ha pacCTOH HHH a,„. 
riAeqo a m TeM OoAbuie, qeM OoAbwe Kost})- 
4)HuneHT 2 n conpoTHBAeHHH MaTepnaAa uih- 
Hbl H CKOpOCTb Z 3 ee AecjDOpMaUHH. CKOpOCTb 
z, nponopunoHaAbHa v K . Ecah 6 w kq 3 ({)(J)h- 
UHeHT COnpOTHBAeHHH 6b!A nOCTOflHHbIM, TO 
h 3HaqeHHe a„, aoa>kho 6 wao yBeAnqHBaTb- 
cn nponopuHOHaAbHO v K . OAHaKo KaK noKa- 
3biBaeT onbiT, c yBeAnqeHHeM v K K03(j)(})H- 
UHeHT 2 n yMeHbinaeTCH. IloaTOMy nAeqo a„, 
y BeAHqHBaeTCH He nponopunoHaAbno t> K , 
KpOMe Toro 3TO H3MeHeHHe 33BHCHT OT 
MaTepnaAa uiHHbi. 

C yBeAnqeHHeM v K chaw HnepuHH m 3 z 3 
0Ka3biBai0T Bee OoAbinee bahhhhc Ha npouecc 
Ae(|)OpMaUHH 3AeMeHTOB III HH , B03HHK3I0T HX 
KOAeSaHHH, pacnpocTpaHHiomHecH h Ha 
BHeKOHTaKTHVK) 30Hy. IlpH HeKOTOpOH CKO- 
pOCTH qaCTOTa B03MyiueHHH, AeHCTByiOUlHX CO 
cTopoiibi onopHOH noBepxHOCTH, coBiiauaeT c 
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qaCTOTOH COSCTBeHHfalX KOJieSaHHH IUHHW, B 
pe 3 yjibTaTe qero B 03 HHKai 0 T pe 30 HaHCHbie 
KO^e 6 aHHH 6 erOBOfl HOpO>KKH H SoKOBHHbl 
IllHHbl, BbI 3 bIBaK)mHe fiojlblUHe noTepn. rio- 
TepHHHa« 3HeprHfl.npeBpamaeTCB b TennoTy 
h Bbi 3 biBaeT 3 HaqHTejibHWH HarpeB uihhu. 
CoqeTaHHe Gonbiunx ne<{)opMauHH c bmcokoh 
TeMnepaTypofl npHBonHT k SbicTpoMy pa 3 py- 
UieHHK) IllHHbl. CKOpOCTb, COOTBeTCTBy K)LU,a H 

Haqany noHBJieHHH 3aMeTHbix Ha rna3 ko- 
Jie6aHHH 111 H H bl , Ha3bIBaiOT KpHTHqeCKOH no 
B0HH006pa30BaHHI0 CKOpOCTblO. 

rHCTepe3HCHbie riOTepn b ofimeM cuyqae 
KaqeHHH KOJieca (M^= 0) onpe^eufliOT Jinuib 
CHjioByio qacTb o6uihx noTepb, xapaKTepn3y- 

eMblX K03(|)(J)HU,HeHT0M f c COnpOTHBJieHHH Ka- 

qeHHio (24). KHHeMaTHqecKan hx qacTb 
cBH3a Ha c HepaBeHCTBOM panwycoB r K h 
r a . Buhchhm b pe3yiibTaTe KaKHx npoueccoB 
B03HHKaeT 3TO HepaBCHCTBO, a TaKJKe KaK H 
Ha qTO pacxoayeTCH npn stom MouiHOCTb. 

Eoih 6bi uiHHa 6buia n30T0BJieHa H3 He- 
ne^opMHpyeMoro b onpy>KHOM HanpaBJieHHH 
MaTepHaua, to npn oTcyTCTBHH CKojib>KeHHH 
b KOHTaKTe HMejio 6bi MecTo paBeHCTBO 
r K —r c . Y Koneca, CHa6>KeHHoro peajibHOfl 
luhhoh, 3a cqer HarpyineHHH ee sneMeHTOB 
KaK HopMajibHOH Harpy3K0H, xaK h npHiio- 
>K6HHbIM K KOJieCy MOMeHTOM, npOHCXOUHT HX 
oKpyxKHbie ne<|)opMauHH. Harpy>KeHHe Hop- 
Ma jibHofi Harpy3Kofl Bbi3biBaeT OKpy>KHOe 
c>KaTHe aneMeHTOB uiHHbi, b pe3yjibTaTe qero 
AJiHHa ee oKpywHOCTH yMeHbmaeTCH no cpaB- 

HeHHIO C UJIHHOH OKpy>KHOCTH CBO<)OAHOrO 
KOjieca. C^eAOBaTeJibHO, y BenoMoro KO^eca 
(M=0) r K <C/"c- IlpH nepenaqe TflroBOro mo- 
MeHTa M r b sjieMeHTax, nouxoAHUinx k koh- 
TaKTy, B03HHKai0T HOna/IHHTejIbHbie OKpy>K- 
Hbie c>KaTHH , TeM Sojibwne, qeM Sojibuie M T . 
B pe3yjibTaTe 3Toro r K yMeHbmaeTCH nq cpaB- 
He hhk) c pannycoM KaqeHHH BenoMoro KOJie- 
ca, h TeM Sojibiue, qeM 6o;ibuie momcht 
M t . ripn nepenaqe xopM03Horo MOMeHTa 
M TO p b 3/ieMeHTax, npu6jiH>KaK)mHXCfl k koh- 
T3KTy, Ha Ae(|)OpMaUHH CHOTHH, Bbl3BaHHble 
HOpMailbHOH Harpy3KOH, HaKJiaAWBaiOTCH 
fle({)OpMaU,HH paCTHIKeHHH, B03HHK310mHe 3a 
cqeT TopM03Horo MOMeHTa. IloaTOMy r K 
yBeunqHBaeTCfl no cpaBHeHHio c pa^nycoM 
KaqeHHH BenoMoro KOjieca. 

• B pe3yjibTaTe OKpy>KHbix ae(})opMauHH 





a) 6) 

Phc. 19. 3niopbi a^eMeHTapHux npOAOJibHbix peaKUHH 
no AiiHHe KOHTaKra: 

a — Beaymero Ko/ieca; 6 — TopM03muero KOAeca; 
A H S — TOMKH COOTBCTCTBOHHO BX0A3 H BblXOAa 
npH KOHTaKTe 

LUHHbi b KOHTaKTe KOjieca c onopHofl no- 
BepXHOCTbK) B03HHKai0T SJieMeHTapHbie npo- 
nojibHbie peaKUHH: nojiowHTejibHbie (Han- 
paBJieHbi no HBH>KeHHio) b Hafieraiomefl qac- 
th KOHTaKTa h OTpnuaTejibHbie — b c6eraio- 
meu (amopbi / h /' Ha pnc. 19) Ha BenOMOM 
(M=0) h CBogoiuioM (/? x =0) Kojiecax. C 
yBejinqeHHeM M r njiomaub noiio>KHTejibHOH 
qacTH amopbi nponojibHbix peaKUHH B03pac- 
TaeT. B 3anHeH qacTH KOHTaKTa OTpnuaTe^b- 
Hbie nponoubHbie peaKUHH npH Maiibix 3Ha- 
qeHHHx M t yMeHbuiaiOTCH no a6co/iiOTHOH 
BejmqHHe, a npn naubHenmeM ero yBeHHqe- 
HHH MeHHlOT 3H3K H B03paCT310T (SHlOpbl 2 — 
4) . C yBenHqeHHeM M Top B03pacTai0T OTpHua- 
TeJibHbie qacTH aniop, a nono>KHTejibHbie npo- 
nojibHbie peaKUHH yMeHbuiaiOTCH (sniopw 
2'— 4') h npn SojibuiHx 3HaqeHHHx A4 TOp 

MeHHlOT 3H3K H B03paCTai0T. 

npH yBejinqeHHH MOMeHTa Af T hjih M TOp 
b 3anHeH qacTH KOHTaKTa aneMeHTapHbie 
nponojibHbie peaKUHH B03pacTaroT HacTOJib- 
ko, qTO npeBbuuaiOTCH ch^w cueniieHHH c 
onopHofl noBepxHocTbio Tex sneMeHTOB luh- 
Hbl, Ha KOTOpbie OHH HeHCTBy 10T, H B03HHKaeT 

CKOJibiKeHue. no sniopaM 5 h 5 ' mo>kho 
cyuHTb, KaKHe 3HaqeHHH npo^ojibHbix peaK- 
UHH BOcnpHHHMaiOTCH onopHou noBepx- 
HOCTbK) 6e3 CKOJIb>KeHHH no Heft SJieMeH- 
TOB lliHHbl. 

npaKTHqecKH npH R x ¥^0 b 3anHefi qacTH 
KOHTaKTa Bcerna ecTb 30Ha, b KOTopou 
npOHCXOAHT CKOJIb>KeHHe (30Ha CKOJlb)Ke- 
hhh). C yBenHqeHHeM M T hjih M top 3Ta 
30Ha y BeiiHqHBaeTCH 3a cqeT yMeHbuieHHH 30- 
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Hbl, B KOTOpOH CKOAblKCHHe OTCyTCTByeT 
(30Ha cuenjieHHH). 

CKOAbXKeHHe 3JieMeHTOB IH H Hbl BbI3bIBaeT 
noTepH SHeprHH, KOTopwe b ochobhom. xa- 
paKTepH3yiOTCH K03(f)(j)HUHeHT0M f K . 

nojiHan coBOKy nHOCTb npoueccoB, npHBO- 
ah iu,HX k noTepHM SHeprHH, o6ycjioBJieHHbix 
KaqeHHeM KOjieca, He orpaHHHHBaeTCH onn- 
CaHHblMH Bblliie, a B33HMOCBH3b MOKAy CH- 
AOBblMH H KHHeMaTHMeCKHMH nOTepflMH HB- 
jiaeTCH 6ojiee cjiojkhoh. B nacTHOCTH, nAe- 
40 Qu, onpeae^eTCfi He TOjibKO rHCTepe3Hc- 
HblMH nOTepHMH, HO MaCTHMHO H nOTepHMH, 
CBH33HHbI MH C HBAeHHHMH, BbI3bIB3 10LL1HMH 

H3MeHeHne paAnyca r K . Flpn yBejiHqeHHH th- 
roBoro MOMeHTa Af T njieqo a m B03pacTaeT, 
b pe3yjibTare qero yBeAHquBaeTCH h f c . B 
to >Ke BpeMH npn Majibix 3HaqeHHSx M T 
pa3HOCTb r a —r K C 0 h cocTaBJiHtoman f K ot- 
pHuaTejibHa. Oah3ko B03pacTa Hne f c c yBe- 
jiHqeHHeM M T TaKOBO, hto KoatJ^HiiHeHT 
conpoTHBJieHHH KaqeHHK) / c yBeAHueHHeM 
M r Bcer^a B03pacTaer. EiocKojibKy c yBeJiH- 
qeHHeM M T paAHyc r K yMeHbwaeTCH, a r a 

M0>KH0 6e3 SOAbLUOH nOrpeUJHOCTH CHHTaTb 
nOCTOHHHbIM, TO npH HeKOTOpOM, CpaBHHTCAb- 

ho MajioM 3HaqeHHH M r , pa3HocTb r A — r K 
ct3hobhtch nojio>KHTejibHOH, nocAe qero 
yBeJiHqeHHe f nponcxoAHT 6ojiee hhtchchb- 
H0. YqHTblBaa 33BHCHMOCTb 0T MOMCHTa Mr 
K03(jxJ)HUHeHT0B / c H / K , MO>KHO npH(3AH- 
>KeHHO onpe^ejiHTbfno (jjopMyjie 

/ == flu i.b/ r a - ) - M(r « « ■ r k) / > 

rAe auu.B — choc peaKUHH R z ; r KB — pa^Hyc 
KaqeHHH b bcaomom pe)KHMe. 

M3 3Toh c})opMyjibi bhaho, 4to yBeAHqe- 
hhc K03(})4)HUHeHTa } npH yBejiHqeHHH mo- 
MeHTa HBJiaeTCH CAeACTBHeM H3MeHeHHH r K 
no cpaBHeHHio c r K B 

npn ABH>KeHHH no Ae({)opMHpyeMofi onop- 

HOH riOBCpXHOCTH, KpOMe 38TpaT nOABOAHMOH 
k KOJiecy SHeprHH, Ha rHCTepe3HCHbie no- 
TepH H TpeHHC B UiHHe npOHCXOAHT THCTe- 
pe3HCHbie noTepH b MaTepnaAC onopHofi no- 
BepxHOCTH h noTepn Ha ee njiacTHqecKyK) 
necfmpMauHio (o6pa30BaHHe Kojien). rHCTe- 
pe3HCHbie noTepH b MaTepwajie onopHOH no- 
BepXHOCTH HBAHIOTCH OAHOH H3 npHHHH npO- 

AOJibHoro CHOca peaKUHH R z . Ha onopHbix 



noBepxHOCTHx, y KOTOpbix njiacTHqecKHe 
cBoflcTBa npeo6jiaAaK)T hha ynpyrHMH, oc- 
HOBHOH npHHHHOH npOAOAbHOrO CHOCa peaK- 
UHH R z h noBbimeHHH 3aTpaT moluhocth 11a 
KaqeHne KOAeca HBAneicH o6pa30BanHe ko- 
Aen. ByAeM ycAOBHo xapaKTepH30BaTb noTe- 
pn B UIHHe K03(J)(|)HIlHeHT0M / u , H IIOTepH B 
rpyHTe K034>(J)HUHeHTOM / r . TorAa oOiuhh 
K 03(f)<})HU,HeHT COnpOTHBAeHHH KaqeHHio f — 
= /ui+/r- 

B 3aBHCHM0CTH OT THH3 H COCTOHHHH Onop- 
HOH nOBepXHOCTH, 3A3CTHMH0CTH 111 H Hbl H 
pe>KHMa KaqeHHH KOAeca H3MeH«eTcn aoah 
pa3AHHHbIX COCTaBAHIOmHX HOTepb. IlpH Ka- 
qeHHH BeAOMoro KOAeca no ac(J)aAbTO- hah 
ueMeHTo6eTOHHofl Aopore 90. ..95 % o6iu,hx 
noTepb cocTaBAHiOT rHCTepe3HCHbie noTepn, 
3. ..5 % — noTepH Ha TpeHHe uiHHbi 06 onop- 
Hyio noBepxHocTb, 2. ..3 % — noTepH Ha ac- 
(J)OpMaUHH OnopHOfi nOBepXHOCTH, OCTaAb- 
Hoe — aspoAHHaMHqecKne noTepn Bpamaio- 
merocn KOAeca. y BeAymero h T0pM03«- 
mero koacc b Tex >Ke ycAOBHHx noTepn 
y BeAHqHBaiOTcn r a a b h bi m o6pa30M b pe3yAb- 
TaTe TpeHHH b KOHTaKTe, TeM 6oAbine, qeM 
Bbiuie nepeAaBaeMbiH momcht. IlpH abhxkc- 
hhh aBTOModHAfl Ha BbiciueH nepeAaqe ohh He 
npeBoexoAHT 10... 15 %; npn nepeAaqe mo- 
MeHTa, paBHOrO nOAOBHHe MaKCHMaAbHO B03- 
MoiKHoro no cuenAeHHio, cocTa bahiot okoao 
50 % oOuihx noTepb, a npH nepeAaqe mo- 

MeHTOB, 6AH3KHX K MaKCHMaAbHO B03M0>K- 
HblM, B HeCKOAbKO pa3 npeBblUiaiOT THCTepe- 
3HCHbie noTepn. 

Ha A6c|)opMHpyeMOH nOBepXHOCTH y bcao- 
Moro KOAeca ochobhumh hbahiotch noTepn, 
oOycAOBAeHHbie o 6 pa 30 BaHHeM koach, h 
rncTepe 3 HCHbie noTepn b MaTepnaAe uiHHbi. 
HeM 3 AacTH 4 Hee uiHHa h >Kec.Tqe rpyHT, Tew 
OoAbiue aoah rHCTepe 3 HCHbix noTepb. y BeAy- 
uiero KOAeca 3 HaqHTeAbHo B 03 pacTai 0 T noTe- 
pn Ha TpeHHe koht 3 kthmx noBepxHocTefi h 
nepeMemeHHe rpyHTa rpyHT 03 auenaMH 

npaKTHqecKan 3HaqHMOCTb oueHKH no- 
Tepb, CBH3aHHbix c KaqeHHeM KOAeca, on- 
peACAHeTCH He TOAbKO TeM, 4TO n03B0AHeT 
HaMeTHTb nyTH yMeHbmeH hh sthx noTepb, 
CHH3HTb pacxoAbi SHeprHH Ha npeoAOAeHHe 

BHeillHHX COnpOTHBAeHHH ABH>KeHHK 3 3 BT 0 - 
mo 6 hah h TeM caMbiM yAyqmHTb ero th- 
fOBO-CKOpOCTHbie CBOHCTBa H yMeHbUIHTb 
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Tmoeo-cKopocTHbie ceoUcrea 



pacxoA ToruiHBa. MoiUHOCTb, TepaeMas npw 
KaqeHHH, b 3HaqHTeAbHon CTeneHH hact Ha 
HarpeB uihh h H3HOC npOTeKTopa, t. e. 
CHHJKaeT hx HaAe>KHocTb. C/ie^yeT OTMeTHTb, 
qTo uiHHa hbahctch AoporocToamHM ajie- 
MeHTOM aBTOMOfiHJIH. CTOHMOCTb KOMIUieKTa 
LUHH rpy30Boro aBTOMo6H^a (c yqeTOM hx 
3aMeHbi ao KanHTajibHoro peMOHTa aBTO- 
mo6hah) cocTaBJiaeT okoao 25 % ero nep- 
BOHaqa/ibHofl ctohmocth. Ha ujHHbi np«- 
xoahtch 10... 15 % SKcruiyaTaixHOHHbix pac- 
xoaob. 

OcHOBHaa qacrb moiuhocth rHCTepe3HCHHx 
nOTepb pact Ha HarpeBaHne luhh. YBeAHqe- 
HHe 3thx noTepb Bbi3WBaeT noBbiuieHHe TeM- 
nepaTypbi uiHHbi: HanpHMep, y AHaroHaAb- 
HMX QJHH AerKOBOrO aBTOMOOHAH yMCHbliie- 
H«e AaBAeHHa B03Ayxa Ha 0,1 Mila yBeAHHH- 
BaeT t m npH6AH3HTeAbHO Ha 10 %. TeMnepa- 
Typa uiHHbi 0Ka3HBaeT BecbMa SoAbiuoe 
BAHaHHe Ha ee AOJiroBeqHOCTb. YBeAHueHne 

t m OT 0 AO 100° C CHH>KaeT npOMHOCTb CBH3H 
pe3HHbi c kopaom b 2 pa3a. CqHTaeTca kphth- 
qecKOH ^=100.. .120° C, a ^>120° C 
onacHa aah lukhm. 

H3hoc npOTeKTopa, Ha KOTopbin npaxoAHT- 
ca okoao 70 % Bcex cnyqaeB BbixoAa H3 
CTpoa LUHH, B03HHKaeT, B OCHOBHOM, B pe- 
3yAbTaTe TpeHua b KOHTaKTe KaTameroca ko- 
Aeca. C noBbuueHHeM nepeAaBaeMoro qepe3 
KOAecO MOMeHTa CKOAbJKeHHe paCTeT He33BH- 
CHMO OT ero HanpaBAeHHH. HHTeHCHBHOCTb 
H3Hoca npOTeKTopa cBH3aHa c momchtom 
CT eneHHofl 3aBHCHMocTbK>. Tan, HanpHMep, 
noKa3aTeAb CTeneHH ajih uikhm 260-20 pa- 
BeH 2,6, t. e. yBejiHqeHHe MOMeHTa b 2 pa3a 
yBeA HqHBaeT h3hoc b 6 pa3. 

TaKHM 06pa30M CHH>KeHHe K03(|)(|)HUHeHTa 
f cnocoficTByeT TaK>Ke noBbuueHHio aoato- 
BeMHOCTH H H3Ae>KH0CTH UIHH. B SOAbUJHHCT- 

Be cAyqaeB bwxoa H3 CTpoa luhh oSycAOBAH- 
BaeTca h3hocom npOTeKTopa, noaTOMy 3Ha- 
UHTeAbHO BAHJLHHe KH HeMaTHMeCKOH COCTaB- 
AaiomeH f K , CBH3aHHOH c H3MeHeHueM paA«- 
yca r K npn nepeuaqe qepe3 KOAeco MOMeHTa. 
ilaxKe b Tex CAyqaax, KorAa sto H3MeHeHHe 
MaAO cKa3biBaeTca Ha TaroBO-CKopocTHwx 
CBOHCTBaX H TOL1AHBHOH SKOHOMHUHOCTH, 
yBeAHqeHHe H3Hoca luhh HBAaeTca cymecr- 
BeHHblM. 

XOTH npnqHHbl B03HHKH0BeHHa noTepb Ha 



KaqeHHe KOAeca xopomo HCCAeAOBaHbi, aoc- 
TaTOqHO TOMHbix (J>opMyA aah onpeAeAeHHa 
K03(})(})HUHeHTa f HeT. riOSTOMy B TeopHH 
HcnoAb3yiOT 3HaqeHHa stoto K03(J)(|)HUHeHTa, 
noAyqeHHhie onbiTHbiM nyTeM oOwuho b BeAO- 
mom pe)KHMe KaqeHHa KOAeca (/=/ c ). 

Ha K 034 >c|)HUHeHT conpoTHBAeHHa KaqeuHK) 
bahhiot: Tun noKpwTHa AoporH h ee coc- 
TOaHHe, CKOpOCTb ABHJKeHHH, AaBAeHHe B03- 
Ayxa b uiHHax, TeMnepaTypa uihhw, Harpy 3 Ka 
Ha KOAeco, ero pa 3 Mepbi, KOHCTpyKTHBHbie 
oco 6 eHHocTH uiHHbi, MOMeHT, nepeAaBaeMbin 
qepe 3 KOAeco. 

Twn H COCTOHHHe AOpOJKHOrO nOKpblTHH. 

riOTepH, CBH3aHHbie C AO(|)OpMaUHaMH onop- 
HOH nOBepXHOCTH H B03HHK3IOLH.HMH npH Ka- 
qeHHH KOAeca AHHaMHqecKHMH Harpy3KaMH, 
33 BHCHT OT THUa H COCTOAHHa AOpOHCHOrO 
riOKpblTHH. 4eM 60 AbUie Ae(|)OpMHpyeMOCTb 
AOpOJKHOrO nOKpbLTHH, TCM OOAbUie COfipO- 
THBAeHHe KaqeHHio. 

HepoBHocTH Aopo>KHoro noKpbiTHa co3Aa- 
iot AHHawuqecKHe Harpy3KH, Bbi3biBaiouiHe 
AonoA HHTeAbHbie Ae(J)opMauHH luhhh h ao- 
noAHHTeAbHbie rHCTepe3HCHwe noTepH. Ha 
6yAbi>KHOH Aopore KOSLjxJjHUHeHT f OoAbiue, 
qeM Ha ac({)aAbTo6eTOHHOH, Aa>Ke ecAH Ae- 
(JiopMauHH onopHOH noBepxHOCTH Ha o6ohx 
AO pOJKHMX nOKpblTHHX OAHH3 KOBbl. ECAH Ha 
noBepxHOCTH Aoporu HMeeTCH BOAHau nAeHKa 
HAH JKHAK3H TpH3b, TO COU pOTHBACHHe 
Kaqe hhlo B03pacTaeT H3-3a rHApaBAuqecKHx 
noTepb Ha BbiAaBAHBaHne stoh nAeHKH. 

IlpHMepHHe rpaHHUbl H 3 MeHeHHH K 03 (})- 
(|)HUHeHT 3 f nporpeTOH luhhh npH peKOMeH- 
AyeMbLX 3 aBOAaMH-H 3 rOTOBHTeAHMH BHyTpeH- 
HeM AaBAeHHH, Harpy 3 Ke h cpeAHefi ckopocth 
ABH>KeHHH npuBeAeHbi HH>ne. 



Ac4iaAbTo6eTOHHoe h ueMeHTO- 
CeTOHHoe luocce: 

b xopouieM coctohhhh . . 0,007.. .0,015 

B yAOBAeTBOpHTeAbHOM CO- 
CTOHHHH 0,015.-0,02 

TpaBHHHaH Aopora b xopouieM 

COCTOHHHH 0,02. ..0,025 

ByAMWHan Aopora b xopouieM 

coctohhhh 0,025.. .0,030 

TpyHTOBaH Aopora: 

cyxan ynaTaHHaH . 0,025. ..0,030 

nocAe ao>kah 0,050...0,15 

B nepHOA pacnyTHubi . . 0,10. ..0,25 

riecoK h cynecon: 

cyxofl 0,10.. .0,30 

cbipoft 0,06... 0,15 




KuheMaruKa u dunaMuna aaroMoGuAbHoeo KOAeca 
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CyrjiHHHCTaa h iviHHHCTaH ue- 

j i H h a : 

cyxaH 0,04.. .0,06 

B lUiaCTHMeCKOM COCTORHHH 0,10. ..0,20 
OfijieACHCviaa nopora, AeA . 0,0 15... 0,03 

YKaTaHHan CHexiHaa Aopora 0,03. ..0,05 
PbixjibiH cHer 0,10. ..0,30 

y BejiimeHHe ckopocth abm^kchha. Kak 

npaBHjio, K03(|)cJ)HUHeHT / npH yBejiHqeHHH v 
B03pacTaeT. Ha poBHbix AOporax npn n3Me- 
HeHHH CKOpOCTH OT HyAR ao HeKOToporo 
3HaqeHHB, 3aBHCHmeiO OT KOHCTpyKTHBHbIX 
OCOOeHHOCTeH LUHHbl, HOpM3AbHOH Harpy3KH 
Ha KOJieco h BHyrpeHHero AaBAeHHH B03Ay- 
xa, B03pacraHHe K03c}K})HUHeHTa f HeBeji hko. 
IloaTOMy AAR SOAbLUH HCTB3 LUHH rpy30BbIX 
3BT0M06 hJ]CH CBR3b KOS^C^HUHeHTa f H CKO- 
pOCTH V AOCTaTOHHO TOMHO annpoKCHMHpy- 
eTCH AHHeHHOH 33BHCHMOCTblO. Ha HepOBHbIX 

AOporax Aa>Ke npn cpeAHHx ckopoctrx c 
yBe/iHqeHHeM v Koa^c^HUHeHT f mokbt pac- 

TH AOBOJlbHO CHAbHO, HaqHHaR C HeKOTOpOTO 
3HaqenHH v Aawe Ha poBHbix AOporax kosc})- 
4> nu,HeHT / HaqHHaeT SbiCTpo yBeAHqHBaTb- 
ch (pwc. 20). n P H HOMHHajibHbix Harpy3Kax 
Ha KOAeCO H A3 BAeHHRX B03Ayxa B UIHHe 
HHTBHCHBHblH pOCT K03(J)(J)HUHeHTa f HaMHIia- 

eTCH npH v— 20.. .30 m/c. 

CymecTByioT pa3AHqHbie aMnnpHqecKHe 
(JjopiwyAbi, no3B0AHioui.He npn6AH>KeHHo noA- 

CqHTaTb K03(J)(J)H U.HeHT f npH pa3AHqHbIX 
CKOpOCTH X ABH>KeHHH; yA06HOH RBAHeTCR 
4)opMyAa 

f=h+k f v\ (32) 



TeMnepaTypa iumhu. C yBeAHqeHHeM TeM- 
nepaTypbi luhhw ee conpoTHBAeHHe KaqeHHio 
CHn>KaeTCB, Bo-nepBbix, 3a cueT yMeHbiueHHH 
rHCTepe3HCHbix ncrrepb b pe3HHe, Bo-BTOpbix, 
b pe3yjibTaTe noBbiuieHHR BHyTpeHHero AaB- 
AeHHH B03Ayxa. n pH 3TOM CHHAOeTCH K03({)- 
(JjHuneHT / b pe3yAbTaTe yMeHbiueHHH Aecfiop- 
MailHH IilHHbl ( pHC. 21 ) . npHBOAHMbie B AHte- 
paType 3HaqeHHH / othochtch ogbiMHO k uoa- 
HOCTbK) npor peTOH UIHHe. 

H3MeHeHHe AaBAeHHH p B B03Ayxa b uiHHe. 
K03(|)({)HUHeHT f Ha pa3AHMHbIX AOporax B 
pa3AH4Hoft cTeneHH 3aBHCHT ot p K . Ha Aopo- 
rax c TBepAbiM noKphiTHeiw oh yMeHbiuaeTCH 
c yBeAHqeHHeM AaBAeHHH p B , AOCTHran mhhh- 
MaAbHoro 3H aqeHHH npn AaBAeiiHH p B , 
6AH3K0M K peKOMeHAOBaHHOMy AAR AaHHOH 
LUHHbl. ripH qpe3MepHOM AaBAeHHH p B B03- 
pacTaiOT AHHaMHqecKue uarpy3KH, bo3hhk 3- 
K>mHe b pe3yAbTaTe B3aHMOAeHCTBHH KOAeca 
C HepOBHOCTHMH AOpOTH, MTO MQ>KeT UpH- 
BeCTH K HeKOTOpOMy B03paCTaHHH3 K03$- 
({)HUHeHTa f. 

Ecah ABHweHHe npoHcxoAHT no AecJiopMH- 
pyeMbiM AoporaM, npn yMeHbuieHMH AaBAe- 
HHH p„ yBeAHunnaiOTCH noTepu, CBH3aHHbie c 
AetJjopMauHeH uiHHbi, ho yMeHbuiaiOTCH noTe- 
pH, cbh33 HHbie c AetjjopMauHefi Aoporu. 
Mo>kho noAoOpaTb Tanoe AaBAeHHe p B .onr, 
np« kotopom conpOTHBAeHHe KaqeHHio OyAeT 
MHHHMBAbHblM (pHC. 22) . OllTHMaAbHOe AaB- 
AeHHe TeM MeHbuie, qeM OoAbLue AecfiopMupy- 
eMOCTb Aopo>KHoro HOAOTHa. Tanan 33bh- 
CHMOCTb K03(f)(f)HUHeHTa COnpOTHBAeHHH Ka- 



rAe fo — ko3c|)cJ)h uueHT conpoTHBAeHHH Kaqe- 
hhk) npn MaAofl ckopocth. B Tex CAyqanx, 
KorAa AeHCTBHTeAbHoe 3HaqeHne kj HeH3BecT- 
HO, peKOMeHAyeTCH IipHHHMaTb = 

10 2 



qeHHio ucnoAb3yeTCH aar noBbimeHHR npoxo- 
AHMOCTH a BTOMOSh Aeft C LieHTpaAbHOH CH- 
CTeMOH peryAHpOB3HHR ASBAeHHR B LUHHaX. 

y B€AHM€Hife Harpy3KH P ^ Ha koAeco. Hpn 

HeH3MeHHOM AaBAeHHH p a yBeAHqeHHe P z 

npHBOAHT K B03paCT3 HHIO K03(j)<|)HHHeHTa /. 




◄ 

PhC. 20. 3aBHCHMOCTb K034>- 
«j)MUHeHTa conpoxHBjieHHH KaMe- 

HHK) OT CKOPOCTH flBHweHMa npn 
pa3JlHMHblX 3 HEMG H H H X p R : 

/ — 3 — cooTaeTCTBCfino 15; 25 

m 30 Mfla 



► 

pHC. 21. 3aBHCHMOCTb K03(J>4)H- 
HHeHTa conpOTHBJieHHfl KaMCHHio 
ot TeMnepaTypu iuhhm 




2 3sk. 1365 
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PHC. 22. 3aBHCHMOCTb K03(Jj(}>HUHeHTa COdpOTHBJlCHHH 
KaieHHio ot BHytpeHHero Aa&JieHHSi BoiAyx a b uiHHe 
Ha pa 3 Hfaix noBepxnocTHx: 

I — necoK; 2 — nauma; 3 — ac^a-ibT 

Ha Aoporax c TBepAbiM noKpuTHeM npw 
H3MCHeHnH Harpy3KH b npeziejiax 80. ..110 % 

HOMHHaJlbHOH yBCAHqeHHe KOSI^HUHeHTa 
f HecymecTBeHHO. ripn npeBbimeHHH Harpy 3 - 
kh na 20 % HOMHHajibnoro 3HaqeHH« K03(|)- 
4>HUHeHT B03pacTaeT npH6jiH3HTejibHO Ha 
5%, a npH Aa^ibHeHiiieH neperpy3Ke — 
6oJiee HHTeHCHBHo. CHjihHO B03pacTaer ko- 
3 (}) 4 )HUHeHT f c yBejinqeHHeM Harpy 3 KH P 2 Ha 
Aec^opMHpyeMoft onopHow noBCpxHOCTH. 

KoHCTpyKTHBHbie napaMeTpu iuhhm. 3Ha- 
qeHHe K03(J)(J)HUHeHTa / 3aBHCHT OT 60 JlblU 0 - 
ro qHCJia KOHCTpyKTHBHbix napaMeTpoB. 

y BBAUHeHUe TOMHUHbl tipOTeKTOpU IlOBbl- 
maeT K03(|)(|)nii,HeHT f, oco6eHHO y Anaro- 
HajlbHblX LLIHH. B CBH3H C 3THM nO Mepe H3- 
noca uiHH conpoTHBJieHHe KaqeHHio naAaeT. 

n P H nOJIHOCTblO H3HOLL16HHOM npOTeKTOpe 

conpoTHBJieHHe KaqeHHio MOKer yMenbiuHTb- 
ch Ha 20.. .25 % no cpaBneHMio c neH3HO- 
UieHHblM. y UIHH C Be3AeXOflHblM pHCyHKOM 
ripoTeKropa, HMeiomux TOAiunny npoTeKTO- 
pa noqTH b 2 pa3a 6oAbujyio, qeM y luhhw c 
AO pOJKHbIM pHCyHKOM, npH KaqeHHH no Aopo- 
raM C TBepAbiM nOKpblTHeM K03(J)<|)HUHeHT 

f Ha 25.. .30 % Gojibiue. 

y eeAunenue othoiuchuh uiupunbt ododa k 
uiupune npotpuAR uiuhu h yMeiibuieHMC ot- 
HOllieHHH BblCOTbl H IipO(J)HJ]H UJHHbl K erO 
UIHpHHe B npHBOAHT K CHH>KeHHK) K03(j)- 
CpHUHeHTa COnpOTHBJlCHHH KaMeHHlO. ChHWC- 

ime H/B yMeHbiuaeT raioKe 3 aBHCHM 0 CTb 

K03(|)(t)HU.HeHTa f OT CKOpOCTH ABH>KeHHH. 

BnyTpeHHee crpoenue Ka.pK.aca uiunu 
oKa3biBaeT cymecTaeHHoe BAHHHMe Ha ko34>- 



(|)HU,HeHT COnpOTHBAeHHH KHMCHHIO. IlpH V<C 
<30... 35 m/c HaHMOHbUiHM COnpOTHBJie- 
HneM KaqeHHio o6jiaAaioT paAHa;ibHbie uiHHbi 
( K03{|)(J)HUHeHT / y hhx MeHbme, qeiw y 
AnaroHaAbHbix Ha 15.. .20 %). IlpH 6 ojimuhx 

CKOpOCTHX HBHMeHbUlHM K03(J)<{)HUHeHTOM 06- 
AaAaiOT AHaroHajibHO-ononcaHHbie h hh 3- 
KOnpocjjHAbHbie AHaronajibHbie uiHHbi. Ho 
Mepe H3Hoca npeHMymecTBo paAHajibHbix 
LUHH no C'paBHeHH K) C AHarOHaJIbHblMH 
yMeHbmaeTCH. 

y8eAU‘ieaue duaMetpa KOAeca ripHBOAHT k 
yMeiibiueHMio K 03 (J)<{>HUHeHTa /. Ha poBiiux 
Aoporax c TBepAbiM noKpbiTHeM yMenbiuenHC 
He6oAbuioe. 4eM OoAbiue pa 3 Mepbi h hhcao 
H epoBHocTeft na Aopore h qeM 6 ojibuie Ha 
THKHX Aoporax CKOpOCTb ABH>KeHHH, TeM 
3HaqHTejibHee BAHHHue AnaMCTpa KOJieea iia 
K 03 (j)(J)HLlHeHT f. OcofieHHO CHJIbliO CHHXKaeT- 
CH K 03 (J)(J)HLI,HeHT f na Ae(|)opMHpyeMbix onop- 
HblX HOBepXHOCTHX. 

y eeAunenue uiupunbi KOAeca Ha Aoporax 
c TBepAbiM noKpbiTHeM He3HaqHTCMibHO yBe- 
AMHHBaeT K03(j)4)HUHeHT /, a Ha OOJibUIMHCT- 
Be AetjjopMHpyeMbix onopHbix noBepxHOCTHX 
cymecrBeHHo cHHwaer. 

CoeepuieHCTBoeanue Kanecrea penuubi 
II 03 B 0 JlHeT 3 HaqHTejlbHO CHH 3 HTb COnpOTHB- 
AeHHe KaqeHHio. 

Ha aBTOMoSHAHx eo cABoeHHbiMH KOJieca- 
mh (rpy30Bbie bbtomoOhah, aBTonoe3Aa h 
A p.) AonoAHHTeAbHwe noTepn Ha Kaqemie 
B03HHKai0T T3K>Ke b pe3yjibTaTe nepaBHOMep- 
Horo pacnpeAeAeHHH Me>KAy uiHHa mh cABoeH- 
Hbix KOAeC HOpMaAbHblX Harp>' 30 K H KpyTH- 
1 U.HX MOMeHTOB. FlpHMHHOH HepaBHOMepHOCTH 

hbjihiotch HeoAHHaKOBbie reoMeTpHqecKMe 
pa3MepbI H H3HOC 1I1HH, pa3JIHMH0 B TCM- 
nepaType, HaAHqne nonepeqHoro yKJiona ao- 
porH, nporH6 SajiKH Mocia, HeoAHiia KOBocTb 
BiiyTpeHHero AaBAeHHH B03Ayxa HAp. B qacT- 
HOCTH , HOAAOpHOHHK) B SKCIIJiyaTaUHH OAH - 
HaKOBoro AaBJienHH p B nperiHTCTByeT 3arpyA- 
neiiHUH AOCTyn k bchthaio BHyTpeHneft umubi. 

Bch coBOKynHOCTb KOHCTpyKTHBHbix Mepo- 
npHHTHH, yAyquiaioui.HX SHepreTHqecKHe 

CBOHCTBa UIHH, n03BOAHeT CHH3HTb HX COnpO- 
THBAeHHe KaqeHHio b 2. ..3 pa3a. 

C yBeAHqeiiHeM nepeAauaeMoro qepe3 ko- 
acco MOMeHTa riOTepH B03pacTaH>T Kan b 
pe3yAbraTe yBeAHqenHH cnoca nopMajibnoid 




KuneMaruKa u duH.a.MUKa aeroMoSuAbHoeo KOAeca 
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0 300 BOO 900 M,H-m 



PhC. 23. 3aBHCHMOCTb K03(J><J)HUHeHT0B COnpOTHBJieHHfl 
KaseHHIO B P33JIHMHUX ycjioBHHx: 

/ m 3— H3 MOKPOM aC(|)a^bTe COOTBeTCTBeHHO f H fc\ 
2 — wa cyxoM ac<|)aabTe; 4 — bcaomopo KOJieca; 
l— IV - oS^aCTM, COOTBeTCTByiOUlHe ABKWeHHlO Ha 
nepBofi — qe-rBep-rofi nepejiaKax 

peaKUHH, Tan h b pe3yAbTaTe yBejinqeHHH 
pafiOTbl TpeHHH B KOHTaKTe (pHC. 23). 

PaccMOTpHM npH4HHbi orpaHHqeHHH cha, 
xieHCTByramHx Ha Kojieca. IlpHqHHbi, orpa- 

HHMHBaiOIUHe 3TH CHAbI, pa3AHHHbI A-NH HOp- 
MaJlbHblX H npOAOJIbHbIX CHA H 33BHCHT OT 
yCJIOBHH HCn0Jlb30BaHHH Kojieca. 

npH ABHWeHHH no AOpore C TBepAblM 
noKpbiTHeM npeAejibHoe 3HaqeHHe HopMaAb- 
Hoft chaw, AeflcTByiomeH Ha Ka>KAoe KOAeco, 
onpeueAHeTCH b ochobhom H 3 ycAOBHH aoa- 
rOBeqHOCTH UlHHbl H AOpOKHOrO nOKpWTHH. 
JXjW Ka>KAOH MOAeJIH UlHHbl 3aBOA-H3rOTO- 

BHTejib yKa3bmaeT rpy3onoA'beM»ocTb, nou ko- 
Topofi noHHMaeTca MaKCHMajibHo aonycTH- 
Man CTaTHqecKaa HopMaAbHan Harpy3Ka 
P z , o6ecneqHBaioiJuaH B SKcnjiyaTaunu aoa- 
roBeqHOCTb He MeHbuie, qeM 3aAaHHan. Ilpe- 
BbiiueHHe narpy3KH, peKOMeHAOBaHHofi 3aBO- 
AOM-H3rOTOBHTejieM, npHBOAHT K 3HaMHTeAb- 




Phc. 24. 3aBHCHMOCTb cpoxa cjiywGbi ujhhu ot 

iieperpy3KH 

2 * 



HOMy CHH>KeHHIO AOAI'OBeqHOCTH UlHHbl (pHC. 

24). 

Ha Ae<J>opMHpyeMbix Aoporax HOpMajibHaa 
Harpy3Ka Ha Kojieco MO>neT orpaHHMHBaTbCH 
Hecymen cnoco6HocTbio onopHOH noBepxnoc- 
TH HAH 3HaMHTejlbHO BO3p0CliiHM COnpOTHB- 
jieHueM KaqeHHio. 

npeAe^bHoe 3HaqeHHe peaKUHH R x onpe- 
AejiaeTca AOCTH>KeHHeM npeAeAbHwx 3Haqe- 
hhh sjieMeHTapHbix npoAOJibHbix peaKUHH 
KOHTaKTHOfl IlOBepXHOCTH. Ha HeAe(|)OpMH- 
pyeMbtX nOBepXHOCTHX OHH HBAHIOTCH CHA3MH 
TpeHHH noKoa Ha nepeAHeu qacTH KOHraKT- 
HOH nJlOmaAKH H TpeHHH CKOAb>KeHHH Ha 3au- 
Hen. Cujia TpeHHH nOKOH paBHa BHeiuHeft 
CHJie, ee Bbi3WBaiomeH, h c B03pacT3HHeM 
BHeuiHefi chaw yBejiHqHBaeTca ao Tex nop, 
noKa He npeBbiCHT npoH3BeA6HHH ajieivieH- 
TapHOH HopMaAbHofl peaKUHH, AeficTByiomeH 
Ha paccMaTpHBaeMbiH aAeMeirr noBepxHOCTH, 

Ha K03cjKf)HUHeHT TpeHHH. CHJia TpeHHH 
CKOJlbJKeHHH paBHa 3TOMy npOH3BeAeHHIO. 

n P H pe>KHMe cboSoahoto Kanenun npan- 
THqecKH Ha Bcefi koht3kthoh iiAomaAKe 
HMeeT wecro TpeHHe nOKOH (cm. pnc. 19, 
KpHBaH 1): b nepeAHeft qacTH chaw TpeHHH 
coBnaAaiOT no HanpaBJieHHio c BeKTopoM 
CKOpOCTH KOAeca (HOAO>KHTeAbHW), a B 3aA- 
Heu qacTH HanpaBAeHW npoTHBonoAO>KHo 
(oTpuuaTeAbHbi). IlpH nepeAaqe qepe3 KOAe- 
co MOMeHTa, bhc 3aBHCHMOCTH ot ero 3Ha- 
Ka, b 3aAHefl qacTH koht3kthoh nAOiuau- 
KH 06pa3yeTCH 30Ha CKOAbACeHHH. npH 
nepeuane thtoboto MOMeHTa yBeAHHHBaiOTCH 
nOAO>KHTeAbHbie CHAbI TpeHHH nOKOH H yMeHb- 
uxaiOTCH (npn 6oAbuiHx MOMemax craHOBHT- 
CH HOAO>KHTeAbHbIMH ) OTpHUaTCAbHbie CHAbI 

(KpHBbie 2 — 4 cm. pnc. 19). flpH nepeAaqe 

TOpM03HOTO MOMeHTa yBeAHHHBaiOTCH OTpH - — 
uaTeAbHbie h yMeHbuiaioTCH (ct3hobhtch 
OTpnuaTeAbHblMH) nOAO>KHTeAbHbie CflAbl 
TpeHHH nOKOH (KpHBbie 2' — 4'). 

HeM 6oAbuie nepeAaBaeMbifi momcht, TeM 
SOAbUie SAeMeHTOB UJHHbl CKOAb3HT OT- 
HOCHTeAbHO onopHOH nOBepXHOCTH. OAHaKO 
noKa 3TOT MOMeHT He npeBbiCHT H6KOTOpOH 
BeAHqHHbl, 3aBHCHIUefi OT Pz H pHAa ApyrHX 
4>aKTOpC)B, B KOHTaKTe OCTaiOTCH H HeCKOAb- 
3«m,He SAeMeHTW. KoAeco npoAOAJKaef Ka- 
THTbCH, a c yBeAHneHueM MOMeHTa, peaKUHH 
npoAOA>KaeT B03pacTaTb. FlpH yBeAHqeHHH 
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T moeo-cKopocTHue ceoucrea 



MOMeHTa, 3a cqeT qacTHqHoro npocKajib- 
3blBaHHfl H Ae<j)OpMaUHH lllHHbl H3MeHReTCR 
T3K>Ke H paAHyC KaMeHHR r K . PaCCMOTpHM 
3aBHCHMOCTb 6e3pa3MepHOH BejIHMHHbi 

Rx/Rz OT 6e3pa3MepHOH BeAHHHHbl, CBR3aH- 
HOH C r K , Ha3bIBaeMOH K03(|)(})HUHeHTOM 6yK- 
coBaHHB 6 y BeAymero KOJieca h cnojib- 
>KeHHH s y TOpM03Horo KOAeca. 

Ko3<J)(f>HU,HeHT SyKCOBaHHH onpe^eJiaeTca 
(j)OpMyjlOH 

8=(a T — v a )lOO/v T , 

r^e ,v T — TeopeTHqecKan cnopocTb KOJieca; 
y T =r K owK (^ko — paflayc KaqeHHR KOJieca b 
cboGoahom pe>KHMe); — AeftcTBHTeAbHaR 
cnopocTb KOJieca, y fl =r K (i) K (r K — cooTBeTCT- 
ByeT nepe^aBaeMOMy qepe 3 Kojieco momch- 
Ty). rioACTaBJiaa 3HaqeHHH v T h v a , nojiy- 
mhm cjieAyJomee BbipaaceHue 

8=(l_r K /r KO )100. (33) 

KoatJupHuHeHT CKOJib>KeHHR onpeAeAReTCR 

(JiopMyjiofi 

s=(v a — y T )100/o A =(l— r K o/r K ) 100. (34) 

H 3 4 >opMyji (33) h (34) cjiexiyeT, hto 

o6a K03(j)€[)HUHeHTa 6 H S H3 MCHHIOTCH ot Hy- 
jih npw R x — 0 ao 100 % npH nojiHOM 
6yKCOBaHHH y BeAymero h nojiHOM cKojib- 
jKeHHH (io3e) y TopM03Riuero KOJieca. 

ECAH 6h K03(f)Cj)H U.H6HT TpeHHR nOKOH 6bIJl 
paBeH K03(j)4)HUHeHTy TpeHHR CKOAbHCeHHR, 
a nocjie^HHH He 3aBHceji ot CKopocTH cKOJib- 
jKeHHH sjieMeHTOB uiHHbi no onopHOH noBepx- 

HOCTH, TO npH yBeJIHqeHHM afiCOAlOTHOH 

BejiHqHHH nepejiaBaeMoro qepe3 Kojieco mo- 
MeHTa peaKUHR R x , yBejiHRMBaHCb OAHOBpe- 
M6HHO C yBeJIHqeHHeM CKOJlb>KeHHH, AOCTH- 
rajia 6w HanGojibiuero 3HaqeHHH b momcht, 
Koraa bck> KOHTaKTHyio nAomaAKy 3aHHMajia 
6 m 30Ha cKo/ib>KeHHR, t. e. npw 8=100%, 
HJIH S= 100 %. O/lHaKO K03(|)<j)HUHeHT TpeHHR 
nOKOH 6oJlbUie K03(j)<J)HUHeHTa TpeHHR CKOAb- 
>KeHHR, a nocjieAHHH yMeHbuiaeTCH c yBe- 
JlHqeHHCM CKOpOCTH CKOJlb>K€HHH. IloSTOMy 

R x AOCTHraeT MaKCHMajibHoro 3HaqeHHR 
Torjua, Kora,a Ha qacTH noBepxHOCTH koht3k- 
Ta eme HiweioTCR HecKOJib3Hmne ajieMeHTbi, 
t. e. npw 6<100 % hjih s<100 %). 

3aBHCHMOCTb BejIHqHHbl R x /Rz OT CKOAb- 
>KeHHfl (6yKCOBaHHR), nojiyqeHHafl onbiTHbiM 







pHC. 25. 3aBHCHMOGTb Rx/Rx OT CKOJIblKeHHfl (6yx- 
COBaHHfl) 

nyTeM, nOKa3aH3 Ha pwc. 25. BejiHHHHa (s 0 nT 
HJIH 6orvr), TipH KOTOpOH R x / R z AOCTHTaeT 
MaKCHMajibHoro 3HaqeHHH, a TaKHce hhtch- 
CHBHOCTb yMeHbUieHHR 3TOrO OTHOmeHHR npH 
AajibHeHUieM yBejinqeHHH s hjih 8 33bhcrt 
K aK ot xapaKTepHCTHKH h MaTepnajia npoTe- 
KTOpa UIHHbl H onopHOH nOBepXHOCTH, TaK H 
OT CKopocTH ABH>KeHHR. 

EcjlH \CSonr HJIH 6<8 om , to peaKUHR R x 
OnpeAlYIRCTCH TOJlbKO 3H3qeHHeM MOMeHTa, 
nOABOAHMoro k KOAecy. YBeAHqeHHe MOMeHTa 
npHBOAHT K nOBblUieHHIO KaK peaKUHH Rx, 
TaK H K034><^HUHeHTa S HAH 6. ByAeM B 
3tom CAyqae Ha3biBaTb oTHomeHne R x /R z = 
=k n KO(j)(j)HUHeHTOM npOAOAb- 
hoh cham KOJieca , B BeAymeM pe>KH- 
Me 3T0 OTHOUieHHe H33HBaiOT K034>({)HUHeH- 
TOM TRTH k T , a B TOpM03HOM — yAeAbHOH 
TOpM03HOH CHAOH y T . 

ripH S>Sonr (hah 8> 8 onT ) peaKUHR R x 

OrpaHHHHBaeTCR yCAOBHRMH B33HM0ACHCT- 
bhr (cuenAeHHR) KOAeca c onopHofi noBepx- 
HOCTbio. yBeAHqeHHe MOMeHTa npH paBHO- 
MepHOM KaqeHHH KOAeca b sthx ycAOBHHX 
HeBO3M0>KHO. IloABeAeHHe k KOAecy GoAbiue- 
ro MOMeHTa npHBeAeT TOAbKO k yBeAHqe- 
HHK) CO K , a Rx OCTaHeTCR HeH3MCHH0H (eCAH 
s=const; 8=const) hah yMeHbuiaeTCR 
(eCAH S HAH 8 B03paCTaiOT). 

ByAeM b sthx ycAOBHRx H33UB3Tb peaK- 
UHIO Rx MBKCHMaAbHO B03MO>KHOH no CUen- 
AeHHio h o6o3HaqaTb R xma x- PeaKUHR 
R x max n P H npOHHX paBHbIX yCAOBHRX pa3- 
AHHH3 npH pa3AHqHbIX S HAH 6. 

OTHOUieHHe Rx max/ Rz=<Px 6yA6M Ha3U- 
BaTb K03(j)(j)HUHeHTOM npOAOAb- 






KUHeMCLTUKO. U dUHOMUKd a8T0M06UAbH020 KOAeCO 
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Horo cueruieHHH KOJieca c onop- 
HOH nOBepXHOCTbK). 

Ko3<j)(})HUHeHT npoAOJibHoro cuenjieHHH Ha 
Aoporax c TBepAbiM noKpbiTHeM b o6meM 
cjiyqae onpeAeAaeTCH coBOKynHOCTbio ko 3<|)- 
(J)HUHeHTOB TpeHHH nOKOH H CKOAbJKeHHH C 
pa3Jl«qHWMH CKOpOCTHMH B pa3JIHHHbIX TOH- 
Kax KOHTaKTa. IlpH nOJIHOM CKOAb>KeHHH HA H 
6yKCOBaHHH K03(j)<$>HUHeHT CUeilAeHHH HBAH- 
eTCfl K03(J)4)HUHeHTOM TpeHHH CKOAb>KeHHH. 

npw KaqeHHH no AecjjopMHpyeMOH noBepx- 

hocth MaKCHMajibnan npoAOAbHaa peaKUHH 

Rxmax^R'x—R'z {R'x H R' z npOCKUHH HH 

nAOCKOCTb flOporH MaKCHMaAbHbIX COOTBeT- 
CTBeHHO KacaTe/IbHOH H HOpMajlbHOH peaK- 
UHH). PeaKUHH R' x o6ycAOBAeHa He TOJibKO 
CHJiaMH TpeHHH Me)KAy riOBepXHOCTHMH 3Jie- 
MeHTOB UlHHbl H AOporH, HO H CHA3MH, He- 
o6xOAHMblMH AAfl CMHTHH HAH Cpe3a 3Ae- 
MeHTOB rpyHTa, 3aiu,eMJie'HHbix MOKAy rpyH- 
T03auenaMH npoTeKTopa. 

Ko 3 (J)({)h UH eHT (pjt onpeuejiaiOT onbiTHbiM 
nyreM. 3 tot KOs^cJjHUHeHT b 3HaqHTejibHOH 
CTeneHH 3aBHCHT ot- s hah 6, noSTOMy 
npH HCn0Ab30B3HHH HMeiOUl,HXCH B AHTepa- 
Type 3Haqe hhh <p* hco 6 xoahmo 3HaTb, np« 
K3KHX K03(})(|)HUHeHTax CKOAbJKCHHH HAH 6yK- 
C0B3 HHH ohh noAyqeHbi. B 6oAbLUHHCTBe cjiy- 
qaeB cp* onpeueAHeTCH npw 100 %-hom CKOAb- 
jKeHHH KOJieca b topmo 3 hom pe>KHMe (t. e. 
npH FipOTaCKHBaHHH noJIHOCTbK) 3aTOpMO- 
H<eHHoro KOJieca). 

K 3KcnjiyaTauHOHHbiM tjiaKTOpaM, bjihh- 
ioiuhm Ha K03(|)(j)H uweHT cuenjieHHH, OTHO- 
chtch: THn h cocroHHHe AOporH, h3hoc npo- 
TeKTopa, AaBJieHHe B03Ayxa b uiHHe, HOp- 
MajibHan Harpy3Ka Ha KOJieco. 

THn h cocTOHHne Aoporw. Hn>Ke npHBe- 
AeHbl epeAHHe 3HaqeHHH K03<|)4>HUHeHT0B 
npouojibHoro cuenjieHHH npu onTHMajibHOM h 
100 %-HOM CKOJlb>KeHHHX. B 33BHCHMOCTH OT 
BJ1HHHHH ApyrHX (fiaKTOpOB H MeTOAHKH 
HcnbiTaHHfl Ha Tex >xe Aoporax peajibHbie 
3HaqeHHH K034><|)HUHeHTa q> x MoryT HecKOJib- 
KO OT KJlOHHTbCH B Ty HJIH APyryK) CTOpOHy. 





9* max 


*P* 100 


CyxoH acijiaAbT h 6eTOH 


0,8...0, 9 


0,7.. .0,8 


Mokphh ac4>aAbT . . 


0,5-0, 7 


0,45-0,6 


MOKpblfi SeTOH . . . 


0,75-0,8 


0,65-0,7 


TpaBHH 

rpyHTOBafl AOpora: 


0,55-0,65 


0,5-0,55 


cyxaa 


0,65-0,7 


0,6-0,65 



MOKpaa 0,5.. .0,55 0,4. ..0,5 

ynjiOTHeHHHH cHer . 0,15. ..0,2 0,15 

JleA 0,1 0,07 

MaKCHMajibHoro 3HaqeHHH kos^huhcht 
cuenAeHHH Ha Aoporax c TBepAbiM noxpbi- 
TneM AOCTHraeT npu CKOJib>KeH hh (6yKco- 
b3hhh) nopHAKa 10. ..20 %. Ha Aoporax c 
Ae4>opMHpyeMou onopHofi noBepxHOCTbio b 
33BHCHMOCTH OT HX CBOHCTB K03({)(j)HUHeHT 
(p x max MOJKCT 6bITb npH OOAbLUHX (AO 
50 %) 3H3qeHHHX CKOJlb>KeHHH. 

Ha Aopore c TBepibiM noupuTHeM 6ojibiuee 
BJIHHHHe Ha K03(^(j)H UHeHT Cp* OKa3bIBaiOT 
uiepoxoBaTOCTb h BAa>KH0CTb ee noBepxHO- 
cth, Hajinque ribiAH h rpH3n. 

Ha MOKpbix Aoporax ya<e npH toaiuhhc 
nAeHKH BJiaru okojio 0,2 mm ee HajiHqne 
npHBOAHT K CHHJKeHHK) K03(J)(J)HUHeHTa <p*. 
ripH AOCTaTOUHOH TOAlUHHe BOAHHOH UACHKH 
Ha qacTH noBepxHOCTH uiHHbi (cMoqeHHan 
noBepxHOCTb) naqHHaej AencTBOBaTb noAi>- 
eMHBH rHApoAHHaMuqecKaH CHJia F n (pnc. 
26, a) m HenocpeACTBeHHo c noBepx- 
HOCTbio Aoporw B3aHMOAeftcTByeT JiHuib qacTb 
nOBepXHOCTH KOHTaKTa. 

n P H HaJlHHHH nOAteMHOH CHAbl KOSl})- 
(})HUHeHT ip* yMeHbuiaeTCH TeM Oojibiue, 
qeM SojibLue TOJiuiHHa boahhoU nAeHKH. Iloa- 
TOMy npH HCnblTaHHHX UIHH Ha MOKpOH 
Aopore aah onpeAeAeHHH KoaiJuJiHUHeHTa 
( p x TOAUiHHy BOAHHOH UJieHKH HOpMHpyiOT 
(oSblqHO 1 mm). 

Ecah Ha Aopore HMeeTCH nAeHKa rpH3H, to 
B CBH3H C OOAee BbICOKOH ee riAOTHOCTblO no 
cpBBHeHHK) C BOAOH nOA"beMHaH CHAa yBeAH- 
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pHC. 26. CxeMbi B 3 aHM 0 AeHCTBH 8 KOJieca C MOKpofi 
AOporofi: 

a — npa qacTHmiOM KOmaKTe luhhh c noBepxHOCTbio 
xoporw; 6 — npa noji hom otcyTCTBMH KOHTaKTa 
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T moeo-CKopocTHbie ceoucTea 



MHBaeTCH h K03(|)(J)HUHeHT cp* cHH>KaeTCfl eme 
b 6ojibiuefi CTeneHH. 

OqeHb 6ojlblUOe BJIHHHHe Ha K03<j)4>HUH- 
CHT (pjc OKa3WBaeT CKOpOCTb ABHJKeHHH KOJie- 
ca. Ha cyxHx h cjia6oBJia>KHbix Aopo>KHbix 
IlOkpblTHHX npH yBCJlHMeHHH CKOpOCTH K03<j)- 
4>HU,HeHT (p* MO>KeT COOTBeTCTBeHHO HeCKOJlb- 
KO CHHJKaTbCH HJ1H CJia6o yBejlHMHBaTbCH. 
YBe^HqeHHe nponcxoAHT Ha cJia6oBJia>KHbix 
noBepxHOcTHX H3-3a HcnapeHHH BJiarn. 

Ha MOKpbix Aoporax npHHHHOH bjihhhhh 
CKO pOCTH Ha K03(J)(j)HU,neHT q> x HBJIHeTCH 
B03HHKH0BeHHe noAT-eMHOH CHjibi F„, nponop- 
UHOHa/ibHOH KBaApaTy ckopocth. YMeHbuie- 
HHe noBepxHocTH -KOHTaKTa, KOTOpan Henoc- 
peACTBeHHo B3aHMOAeficTByeT c Aoporofi, 
npHBOAHT K yMeHbLIieHHIO CHJIbl TpeHHH, a 

cJieAOBaTejibHO, h K03(j)(})HUHeHTa (p*. Chjih 
F n TeM MeHbiue, qeM jierqe mokct bwAth 
JKHAKOCTb H3 30Hbl KOHTaKTa qepe3 K3H3BKH 
pHcyHKa npoTeKTopa hihhh h OTqacTH qepe3 
mejiH, o6pa3yioiDLHecfl Me>KAy noBepxHOCTH- 

MH LLIHHbl H AOpOTH. 

3HaqHTeAbHoe bjihhhhc Ha K03(f)<|)HUHeHT 
<f>jc OKa3biBaeT h3hoc hjhh, TaK Kan c yMeHb- 
meHHeM ceqeHHH KaHaBOK, o6pa3yeMbix pw- 
CyHKDM npoTeKTopa, 33TpyAHHeTCH OTBOA 
BJiarH. 

H3hoc npoTeKTopa. ripw H3HOce 6ojiee qeM 
Ha 50 % HHTencHBHO yMeHbmaeTcn ko3<J>- 
(J)HUHeHT (pjr, npH hojihom H3Hoce pwcynKa 
npoTeKTopa Ha MOKpbix Aoporax c HeAoera- 
TOHHOH UiepOXOBaTOCTblO K03(j)(J)HUHeHT 
CU,enJieHHH MO>KeT CHH3HTbCH AO (p*=0,2... 
0,15 (pHc. 27) . npaBHjiaMH Aopo>KHoro abh- 
>KeHHH 3anpemeHa 3KcnjiyaTauHH 3btomo6h - 
ji in, ecjiH ocTaToqHaa BbicOTa pwcyHKa npo- 




Phc. 27. 3aBHCHMOCTb K03())(t)HUHeHTa (f x OT BMCOTbl 
PHcyHKa npoTeKTopa npu pa3JiHMHux cxopocmx 
ABHxeHHti: 

/ H 2 — V COOTBeTCTBeHHO 30 H 90 km/m 



TeKTopa h n Ha ruiomaAH, uiHpHHa kotopoh 
paBHa nojioBHHe uiHpHHbi fieroBofi aopohckh, 
a AAHHa paBHa i/6 OKpy>KHocTH uihuu, 
MeHbuie 1,6 mm — ajih JierKOBbtx 8btomo6h- 
Jieii; 2 mm — ajih aBToSycoB; 1 mm — ajih 
rpy30Bbix aBTOMoGnjieH, npHuenoB h nojiy- 
npHuenoB. 

npH HeKOTOpOM 3HaqeHHH CKOpoCTH CHJI3 
F„ CT3H0BHTCH paBHofi HopMajibHoft Harpy3Ke 
P z H KOHTaKTHbie riOBepXHOCTH HIHHbl H AO- 
porH nOJIHOCTblO pa3'beAHHHK)TCH CJlOeM BOAbI 

(cm. pHc. 26, 6). 3 to HBJieHHe Ha3biBatOT 
rjiHccHpOBaHHeM h ji h a k b a - 
njiaHKpoBaHHeM. 

y Be jiHHeime abbjichhh p B B03Ayxa b uiHue. 

Ha cyxHx mhctmx Aoporax c TBepAUM 
noKpbiTHeM yBejiHqeHHe p„ npHBOAHT k hcko- 
TopoMy yMeHbuieHHJo K03{JxJ)HUHeHTa (p*. Ha 
MOKpbix H rpH3HbIX AOpOTaX C TBepAbIM 
noKpbiTHeM npn yBejinqeHHH Aa bjichhh p B 
b HeKOTopbix npeAe^iax yBejiHHHBaercH ko 3$- 
4>Hu.HeHT tp*, nocKOJibKy noBbiuiCHHe yAejib- 
HOH narpy3KH B oSjiaCTH KOHTaKTa CII0CO6- 
CTByeT BbiAaBJiHBaHHio BJiarn hjih rpH3n. 

yBejiHqeHHe HopMajibHofi HarpyaKH Ha ko< 

Jieco. Tax we, KaK npn yBejinqeHHH p„, 

npH 3TOM HeCKOJlbKO CHHWaeTCH K03(J)(f)H- 
uneHT cp* Ha cyxHx qncTbix Aoporax c 
TBepAbIM noKpbiTHeM. StO OOTiHCHHeTCH CHH- 
WeHHeM K03(J)4)HU.HeHTa TpeHHH pe3HHbl npH 
yBejiHMeHHH AaBjieHHH. Oah3ko no npnqH- 
HaM, yKa3aHHbiM Bbiiue, Ha MOKpbix h rpH3- 
Hbix Aoporax HBJieHHe Mo>KeT 6biTb 06- 
paTHblM. 

H3 KOHCTpyKTHBHbIX OCOSeHHOCTeH HaH- 
Sojibinee BjiHHHHe OKa3biBaiOT pa3Mepw Kojie- 
ca h pHcyHOK npoTeKTopa. Wee/i unenue 
duaMerpa KOAeca na Aoporax c TBepAWM 
noKpbiTHeM npHBOAHT k He3naqHTejibHOMy 
pOCTy K03(|)(|)HnHeHTa cp*. Bauhhuc pUCyHKd 
npoTeKTopa OUeHHBaiOT K03(j)(J)HUHeHTOM Ha- 
CbimeHHOCTH pHCyHKa npOTOKTOpa — OTHO- 
uieHHeM ruiomaAH KOHTaKTa no BbicTynaM 
npoTeKTopa k oSmen ero njiomaAH. Ha 
cyxHx Aoporax c TBepAbIM noKpbiTHeM K03(|)- 
^)HUHeHT <p* HecKOjibKO B03pacTaeT c yBejiH- 
qeHHeM K03(})(|)HU.HeHTa HaCbimeHHOCTH KOH- 
TaKTa. Ha MOKpbix Aoporax c TBepAbIM noK- 
pbiTHeM K03<J>4)HUHeHT q>jr TeM Sojibiue, qeM 
Jiyqrne pncyHOK npoTeKTopa o6ecneqHBaeT 
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B 03 M 0 >KH 0 CTb yAaAeHHH BA 3 TH H CAOH rpH 3 H 
H 3 30 HbI K 0 HT 3 KT 3 . 

§ 5. CHAbl COnpOTHBJieHHH 

ABHXteHHIO 

JXah aHajiH 3 a npouecca ABH>xeHHH aBxo- 
mo 6 hah, AeficTByiomHe chaw acahx na abh- 
wymne, HanpaBAeHne xoTopwx coBnaAaeT c 
HanpaBJieHHeM BeKTopa ckopocth nenTpa 
Macc, h CHJibi conpoTHBJieHHH, HanpaBJieHHe 
KOTOpblX npOTHBOriOJIOJKHO 3 TOMy BeKTopy. 

Flpn raKOM AejieHHH a onycxaioTcn Hexo- 
Topbie yCAQBHOCTH, nOCXOAbXy B pa 3 JlHMHbIX 
CAyqanx abhhkchhh oahh h Te >xe chaw Moryr 
6biTb HanpaBJieHbi ah 6 o no ABHweHHio, ah 6 o 
npoTHB. 

YCAOBHO K ABH>KyiUHM CHJiaM OTHOCHT 
noAHyio oxpyiKHyio cnjiy hah noAHyx) xnro- 
Byio cnjiy. B AaJibHenuieM OyAeM ABHJxymeii 
CMHTaTb noAHyio rnroByio cnjiy. Bee ocxaAb- 
Hbie chaw, AeftcTByiomHe Ha aBTOModHAb, 

CMHTaiOT CHA3MH COUpOTHBAeHHH. ECAH X8- 
KHe-AHgO H3 3THX CHA B KOHKpeTHbIX yCAO- 
bhhx oxa>xyTCH HanpaBAeHHbiMH no ABH>xe- 
HHK), TO HX CMHTaiOT OTpHUaTeAbHbl MH CH- 
A3MH COnpOTHBAeHHH. 

y BeAyiUHX KOAec no ABH>xeHHio HanpaB- 
AeHa npoAOAbHan peaxiiHH Aoporn R x . Kax 
BHAHO H3 pa Be HOT B3 (28), 3Ty CHAy MO>K- 
ho npeACTaBHTb b bhac Tpex coct 3 bahk)Iiihx, 
OAHa H3 XOTOpbIX P T — IIOAO>KHTeAbHa, BTO- 

pan P z }c — OTpHuareAbna, a 3Hax nocAeA- 
Hefl 33 BHCHT ot 3Haxa j. CqHxaK>T, hto o6e 
cocTaBAmomne (xpoMe P T ) hbahkitch cHAa- 
MH COnpOTH BAeHHH. 

Chaw conpoxHBAeHHH ABH>xeHHio pa3Ae- 
AHIOT COOTBeTCTBeHHO npHMHHaM, BbI3bIBa- 
KHUMM HX B03HHXH0BeHHe. 

C«Aa conpoTH BAeHHH xaneHHK) P K . CyMMa 
HanpaBAeHHbIX npoTHB ABH>XeHHH 3 BT 0 M 0 - 
6 hah npoAOAbHbix peaxuHH Aoporn, x xoto- 
pbiM npe>KAe Bcero othochtch cHAOBbie 
cocTaBAHromne R 2 f c conpoTH bachhh xane- 
hhk) xantAoro H 3 xoAec, onpeAeAHeT P K . Kpo- 

Me 3 THX CHA, CO CTOpOHbl AOpOm Ha 3 BT 0 M 0 - 
6 HAb MoryT AeftcTBOBaTb h Apyrne chaw. 
ripe>KAe Bcero sto npHBeAeHHbie x xoAe- 
cam chaw, B 03 HHxaioui.He b pe 3 yAbTaxe no- 
Tepb 3 HeprHH npn xoAeOaTeAbHbix AecJjop- 
ManHHX LLlHHbl H XOAeOaHHHX KOAeC OT- 



HOCHTeAbHO xy30Ba b pe3yAbTaTe B3an- 
MOA6HCTBHH XOAeC C HepOBHOCTHMH OnOp- 
hoh no Be px hocth . Ha pa3AHqnwx 0Tpe3xax 
nyTH 3TH AOnOAHHTeAbHbie CHAbl pa3AHHHW 
no BeAHHHHe h HanpaBAeHHio, ho b cpeAHeM 
ohh BcerAa npHBOAHT x yBeAHqeHHio no- 
Tepb, HTO MO>KeT SbITb yHXeHO COOTBeTCT- 
ByiomHM yBeAHqeHHeM xoacJxjjHUHeHxa f. 
Mo>KHO CHHTaTb, hto npn cpeAHHx cxopoc- 

THX ABH>xeHHH Ha H3H0HieHH0M 3C(J)aAbTOBOM 

uiocce xo3(j)cj)HnHeHT f b pe3yAbTaTe 
AeHCTBHH 3THX (jjaXTOpOB B03paCTaeT Ha 5... 
10 %, Ha pobhom 6yAw>KHHxe Ha 30.. .50 %, 
Ha xopouiefi rpyHTOBOH Aopore Ha 10.. .30 %. 

XlonOAHHTeA bHbie CHAbl COnpOTHBAeHHH 
ABH>KeHHK), CBH3aHHbie C B3aHMOAeHCTBHeM 
xoAec H OnopHOH nOBepXHOCTH, B03HHX310T 
TaK>xe b Tex CAyqanx, xorAa Ha KOAeca 
AeHCTByK)T OOKOBbie CHAbl. ripn npHMOAH- 
HeHHOM ABH>KeHHH aBTOMOfiHAH H OTCyTCTBHH 
BHeiJLIHHX 60X0BblX CHA, AOnOAHHTeA bHbie 
CHAbl COnpOTH BAeHHH MOryX 6blTb o6ycAOB- 
AeHbi cxo>«AeHHeM xoAec (pHC. 28). 

C yqeTOM nepeqncAeHHbix Bwuie (JiaxxopoB 
ycAOBHyio CHAy conpoTHBAeHHH xaqeHHio mo- 
)kho npeACxaBHTb xax: 

P K = Z (35) 

1= 1 

rAe n — hhcao xoAec, P ZJ — HopMaAbHan pe- 
axu,HH onopHOH riOBepxHOcxn Pro xoAeca, 
fi — xo3(}>4)h linen t conpoTHBAeunn xaqeHHio 
Pro xoAeca c yqeTOM AonoAHHxeAbHWx cha 

COnpOTH BAeHHH. 

Ko3(j)4)HnHeHTbi conpoTH BAeHHH xaqeHHio 
pa3AHqHbi y pa3Hbix xoAec. Aah yAoOcTBa 




PHC. 28 . 3 aBHCHMOCTb OTHOCMT€JIbMOrO yBCJlHHeHMH 
conpoTH Bjie hub KaneHHio ynpaBJiaeMux noaec ot yraa 
cxo*aeHHfl xoaec 6 C 
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pacneTa peaAbHwe 3HaqeHH« K03<{)4)HU,HeHT0B 
conpoTHBJieHHH Ka*jioro H3 KOJiec 3aMenHiOT 
ocpeAHeHHbiMH P K =/ a 2P„- (/ a — ocpeAHeH- 
Hblft K09(J)4)HU,HeHT COnpOTHBAeHHH KaqeHHIO 
c yqeTOM AonoAHHTeAbHbix cha conpoTHBjie- 
HHH ABHXKeHHK)), CMHTaH HX 0AHH3K0BWMH 

aah Kaxcaoro H3 KOJiec. ripn npn6AH>KeHHWx 
pacqexax stot K034>4>HUHeHT 6epexc« H3 
AaHHWx, npHBeAeHHHx Ha c. 32. Ecah abto- 

MOOHJlb ABH>KeTCH nO njlOCKOH nOBepXHOCTH 

AoporH, to G a cosa (cm. pwc. 8), npn 

3T0 “ P,=GJ, cosa. (36) 

CHJia conpOTHBJieHHH nOA'bCMy P „. CoeraB- 
jiHiomaH chaw TH>KecTH HBJiHeTCH ee npoex- 
UHefl Ha HanpaBjieHne BeKTopa ckopocth 
ueHTpa Macc aBTOMofinjia. PaAHycw KpHBH3- 
Hbi BepTHKajibHoro npo(j)HJiH AoporH o6whho 
B 6J1HKH no CpaBHeHHK) C 6a30ft aBT0M06 HJ!H 
(cm. Ta6/i. 1), noaroMy OTpe3KH AoporH, Ha 
KOTOpblX B Ka*AbIH A a HHblH MOMCHT HaXO- 
AHTCH aBTOMOfiHJlb, MO>KHO 3BM6HHTb I1J10C- 
KOCTHMH, HMeiOLUHMH npOAOAbHblH H3KAOH a, 
H paCCMaTpHB3Tb CHJiy P„ KaK COCTaBAH- 
lomyio chaw THJKecTH, napajuiejibHyio 3Toft 
nJiocKocxH (cm. pnc. 8). Toraa 

P„=G a sina. (37) 

ripn HeSojibuiHX yrjiax a cHHyc MOweT 
6HTb 3aMeHen TaHreacoM. B AopoacHOM erpo- 
HrejibCTBe raHreHc yrjia HaKAOHa AoporH. k 
r0pH30HTy Ha3blBaiOT npOAOAbHWM yKJIOHOM 
/, KOTOpWH MOJKCT 6WTb BblpaHCeH B %. 
CHJia conpOTHBJieHHH noAT^eMy 

P n =GJ (38) 

MOH<eT 6bITb KaK nOJIOKHTejlbHOfi, Tax H 
OTpHuaTejibHofi. 3HaK P„ onpeAe^HeTCH 3Ha- 
KOM a (HAH i) , KOTOpblfi CHHTaeTCH npjio- 
JKHTeAbHblM Ha IlOATjCMe. 

CHJia conpoTHBjieHHH AoporH P A . 3 Ta CHJia 
onpeAejinexcH cyMMOH cha conpoTHBjieHHH 
KaqeHHio h conpoTHBAeHHio noATjeMy. IloAb- 
3yacb i|)opMyAaMH (36), (37) h (38),HaftAeM 

P a = G a (f a cosa-f sina)« G a (f a -\-i)= 

= G a \ |). (39) 

CyMMy / a cosa-|-sina=\j3«f u -|-i Ha3biBaK)T 

CVMMapHblM K03(j)(j)HUHeHT0M CO- 
npOTHBJieHHH a o p o r H . 

Cha a conpoTHBaeHHH B 03 Ayxa P B . CocxaB- 
AHiomaH noAHofi aspoAHHaMHqecKoft chaw 



HanpaBAeHa no npOAOAbHOH och aBTOMoSHAH. 
AapoAHHaMHqecKHe chaw Moryx B03HHK3Tb 
B pe3yAbTaTe ABHH<6HHH aBT 0 M 06 HAH B He- 
nOABHMCHOft B03AyLUH0ft CpeAe, oSTeKaHHH 
HenOABHH<HOrO aBT 0 M 06 HAH nOTOKOM ABHH<y- 
merocH B03Ayxa (BeTpa), abhmcbhhh bbto- 
mo6hah b ABHwymeMca B03AyuiH0M noxone, 
t. e. npH HaAHqHH BeTpa. SAeMeHTap- 
Hwe aapoAHHaMHqecKHe chaw, AeficxByioiuHe 
B Ka>KAOft TOMKe nOBepXHOCTH aBT 0 M 06 HAH, 
pa3AHMHW no BeAHHHHe H HanpaBAeHHK). 
CoBOKynHOCTb sthx SAeMeHTapHWX cha mo- 
H<eT 6 biTb 3 aMeHeHa chaoS P w h momchtom 

PaBHOAeflcxByiomyio P w Ha3biBaiOT noAHofi 
aspoAHHaMHqecKoft cHAofi 

P W‘ Cl2)P Cj , 

rAe c w — 6e3pa3MepHWH K03(J)({)Hu.HeHT noA- 
Hoft aspoAHHaMHqecKOH chaw; F — nAO- 
maAb MHAeAH, M 2 . P(AH aBTOMOSHAH HAH 
Ka>KAOro H3 3BeHbeB aBTonoe3Aa b KaqecxBe 
nAomaAH Mhacah npn h h m aeTCH AoOoBan 
nAomaAb, paBHan nAomaAH npoeKuHH aB- 
tomo6hah Ha nAocxocTb, nepneHAHKyAHp- 
Hyio ero npOAOAbHOH och; q= 0,5p B v w 2 — 
CKOpOCTHOH Hanop, Kr/(M-C 2 ), paBHWH 
KHHeTHqecKoft SHeprHH KySnqecKoro Me- 
Tpa B03Ayxa, ABHacymerocn co caopocTbio 
V w ABHH<eHHH aBT 0 M 06 HAH OTHOCHTeAbHO 
B03AyiHH0H CpeAU (p B — nAOTHOCTb B03AyXa, 
Kr/M 3 ); 

MoMeHT M w H33WBai0T nOAHbIM aspo- 
A H H a MHHeCKHM MOM 6 HTOM 

iW w ~ — ffl’wF qb y 

rae m w — 6e3pa3MepHwft K034>(})HUHeHT 
aapOAHHaMHqecKoro MOMeHTa; b — xapax- 
TepHwft AHHenHbifi pa3Mep no ujHpnHe (o6biq- 
HO npHHHMaiOT paBHWM KOAee B), M. 

B o 6 meM CAyqae CHAa P w HanpaBAeHa 
OTHOCHTeAbHO BeKTOpa CKOpOCTH aBT 0 M 06 HAH 
noA yrAOM r„ HaTeKaHHn, pacnoAoaceHHWM 
b nAOCKOCTH, napaAAeAbHoii haockocth Aopo- 
TH, H yrAOM T a , paCnOAOJKeHHWM B nAOC- 
KOCTH, nepneHAHKyAHpHofi Aopore. 

CHAy P w H MOMeHT M w MO>KHO pa 3 A 0 >KHTb 
no OCHM CHCTeMW KOOpAHHaT, CBH 3 'aHHOfi C 
a BTOMoSnAeM Tax, hto ee HaqaAO O 
coBnaAaeT c ueHTpoM Macc, a och Ox 
h Oy HanpaBAeHw no npOAOAbHOH h none- 

peqHOft OCHM aBT 0 M 06 HAH. 
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npOeKUHfl P„ CHAbl P w Ha OCb Ox — c h a a 
conpoTHBJieHHH B03iyxa (cH/ia jio- 
SOBOrO COflpOTHBJieHHH) 

P s =0,5Cxf> B Fv w 2 . (40) 

<I>opMyjiH aah onpeAejieHHH npoeKUHH ch- 
aw P w Ha och Oy h Oz OTAHqaiOTCH 
OT (j)OpMyjIbI (40) TOAbKO K034>(j)HUHeHTaMH 
c. npoeKUHH P wy (SoKOBan aapOAHHaMH- 
qecKaa cnjia) swecTO c x HcnoAb3yiOT koscJ)- 
4>HUHeHT Cy , aah npoeKUHH P W z (noA'beM- 

H3H CHJia) — K03(j)(j)HUHeHT C t . flpOeKUHIO 

M wx =b$m x p B BFv w 2 MOMeHTa M w Ha3biBajOT 
MOMeHTOM KpeHa. OopMyjibi aah onpe- 
AejieHHH aapOAHHaMHqecKHx momchtob otho- 
CHTejibHo ocefi Oy h Oz otahuhiotch TOJibKO 
K03(J)())HUHeHTaMH m: /n„ - aah onpoKHAbi- 
Baiomero MOMeHTa M^y, — aah noBOpa- 
qHBaioiuero MOMeHTa M wz . 

Ko3(jx|)HUHeHTbi c x , c y , c 2 , m x , m y , m z 
onpeAeAHiOT onbiTHbiM nyTeM. Maiue Bcero b 
cnpaBOUHOH AHTepaxype npHBOAHT K03(})(j}H - 
uneHTw, noAyqeHHbie npH npoAynKC MOAeAefi 
aBTOMoCHAen (pewe aBTOMoSnAefi b HaTy- 
pa;ibHyio BeAHqHHy) b aapoAHHaMHqe^KHx 
rpyOax. Hx 3HaqeHHH npu TanoM cnocoOe 
onpeAeAenHH noAyqaioTCH necKOAbKO 3aHH- 
WCHHblMH, OCOSeHHO IIpH HCnbITaHHH MO- 
ACA e H . 

B aspoAHHaMHqecKOH Tpy6e npu HeH3- 
MeHHOft CKOpOCTH H HanpaBAeHHH B03AyiU- 
Horo noTOKa aBTOMoSHAb (hah ero MOAeAb) 
noBopaqHBaiOT noA pa3AHqHbiMH yrAaMH, hto 
no3BOAHeT onpeueAHTb aapoAHHaMHqecKHe 
K03(|)())HUHeHTbi npn pa3AHqHbix yrAax r H 
HaTeK3HHH B03AyUIH0r0 nOTOKa (pnc. 29). 

Ha THTOBO-CKOpOCTHbie CBOHCTB3 BAHHIOT 

chaw P B h P wz h MOMeHT M wy . Jlpyrne 




PHC. 29. 3aBHCHMOCTb aapOAHHaMHHeCKHX 
K034>4)HAHeHTOB OT yr-noB HaTeKaH HB : 

/-C, = f( T„); 2-c y = f(u) 



COCTaBAHlOLUHe OK33WBaiOT KOCBeHHOe BAHH- 
HHe. CnAa P W y onpeAeAHeT yroA t„, 
BAHHIOLUHH Ha K03(J>(j)HUHeHT C x . 

CnAa P B MO>KeT 6biTb npeACTaBAeHa 

HeCKOAbKHMH COCTaBAHKJLUHMH. 

ConporueAenue (popMbi (50.. .60 % P 8 ) 
OfiyCAOBAeHO pa3HOCTbK> Me>KAy noBbiuieH* 
HbIM (|)pOHTaAbHblM A2BAeHHeM, B03HHK810- 
UJ.HM nepeA aBTOMOfiHAeM H nOHHWeHHbIM 
AaBAeHHeM, Bbl3BaHHbIM 33BHXpeHHHMH H03a- 
AH Hero. Pewaioiuee 3HaqeHHe npn stom 
HMeeT cjjopMa tbkhx qacTefi Ky30Ba, Kan 
KanOT, KpblAbH, BCTpOBOe CTeKAO, Kpbliua, 
fiOKOBbie CTeKAa, fioKOBbie ctchkh, 6ara>KHHK. 

BnyTpeHH.ee conporueAenue (10 
15 % P 8 ), co3A3BaeMoe noTOKaMH B03Ayxa, 
npOXOAHLUHMH BHyTpH aBTOMOOHAH AAH BeH- 
thahuhh hah ogorpeBa Ky30Ba, a TaK>Ke 
0XA3JKA6HHH ABHraT eAH. 

ConporueAenue noeepxnocTnoao rpenun 
(5 ... 10 % P B ), BbI3blBaeMOe CHAaMH BH3KOC- 
th norpaHHqHoro caoh B03Ayxa, ABHwymero- 
ch y noBepxHocTH 3 btomo6hah, h 3aBHcamee 
ot pa3Mepa h mepoxoBaTOCTH stoh noBepx- 
HOCTH. 

HndyKTupyeMoe conporueAenue (5 ... 

10% P B ), Bbi3biBaeMoe B3aHMOAeHCTBHeM 

CHA, AeHCTByiOlUHX B HanpaBAeHHH npOAOAb- 
hoh och 3btomo6hah (noA'bOMHOH) h nep- 
neHAHKyAnpHO stoh och (Ookoboh). 

JXonoAHureAbnoe conporueAenue (15 %P B ), 
co3AaBaeMoe pa3AHqHbiMH BbierynaiomH- 
mh qacTHMH: 4>apaMH, yKa3aTeA«MH no- 
BOpOTa, pyqKBMH, HOMepHblMH 3H3K3MH. 

Ha K03C})(J)HUHeHT C x OKa3bIBaiOT BAHHHHe 
pa3AHqHbie MeAKHe H3MeHeHHH 4>OpMbl. 
ripH OTKpbITbIX 0KH3X C x yBeAHHHBaeTCH 
npn6AH3HTeAbHo Ha 5 %, Ha CTOAbKO we 
yBeAHqHBaiOT conpoTHBAeHHe B03Ayxa ot- 
KpbiTbie 4>apbi. HcnoAb30BaHHe He6oAbuiHx 
nAacTHH, yKpenAeHHbix Ha Ky30Be TaK, qxo 
OHH npenHTCTByiOT CpblBy B03AyUIHOfl CTpyH, 

no3BOA«eT yMeHbuiHTb c x Ha 5... '15%. 

ripHHHB p 8 =const (coraacHo TOCT 
4401 — 81, Ha ypoBHe Mopn p B = 1,225 kt/m 3 ), 

MOJKHO K03(J)(|)HUHeHT 0,5Cxp B = ^ B CHHTaTb 
3aBHCHUI,HM TOAbKO OT (|)OpMbI Ky30Ba H 
yrAOB T h H T a . 3 tOT KOSClj^HUHeHT Ha3bl- 
B3K)T K03(j)(j)HUHeHT0M OOTeKae- 
M O C T H . CorAaCHO 4>OpMyAe (40) , K03(|)(i)H- 
UHeHT k B 3KBHB3AeHTeH CHAe COnpOTHBAeHHH 
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B03£yxa, AeficTByiomefi Ha 1 m 2 nAomaAH 
aBTOMOfiHJIH npH OTHOCHTejlbHOfl CKOpOCTH 
i m/c. MOKfly K03(J)4)HUHeHTaMH C x H k B 
cymecTByeT qncAeHHan 3aBHCHM0CTb k B = 
=0,61 Cx. 

KoacjxpHuHeHT k e no onpeAeAeHHio HMeeT 
pa 3 MepH 0 CTb njiOTHOCTH; b CHCTeMe CH ero 
pa3MepHOCTb Kr/M 3 hah H-c 2 /m 4 . 

IlpH6jiH>KeHHbie 3HaqeHHB k B h c x aah 
pa3j]HMHbix THnoB aBTOModHjiefi np« yrjiax 
HareKaHHH h aTaKH, paBHWx Hyjno, npnBe- 
AeHbl HH>Ke. 



/IernoBbie aBTOModHAH 


Cx 

0,3.. .0,6 


k g 

0,2.. .0,35 


ABTOPycw: 


KanOTHOfi KOMITOHOBKH 


0,75.. .0,9 


0,45.. .0,55 


BarOHHOH KOMIIOHOBKH 


0,6...0,75 


0,35-0,45 


rpy30Bbre aBTOMoSHAH: 


OopTOBwe .... 


0,9-1,15 


0,5... 0,7 


c KyaoBOM ({jyproH 


0,8.. .1,0 


0,5.. .0,6 


ABTonHcrepHbi . . . 


0, 9...1.1 


0,55-0,65 


ABTonoe3Aa .... 


1,4-1,55 


0,85-0,95 


fOHOMMbie aBT 0 M 06 HAH 


0.25...0.3 


0,1 5.. .0,2 


npH ABHM<eHHH 3BTOM06HAH B 


HenoABH>K- 


nofi B03AyuiH0H cpeAe 


OTHOCHTeAbHaH CKO- 


pOCTb B03Ayxa U W =V H 


P B =k B Fv 


2 


(41) 



npOH3BeA6HHe k a F Ha3bIB3K)T (})aKTOpOM 
o6Te k a e m oct h . 

ripH6jiH>KeHHO njiomaAb ao6oboto conpo- 
THBAeHHH rpy306bIX 3 BT 0 M 06 nJieH F r —BH r ; 

jierKOBUx aBTOMofiHJiefi Fj,=Q,8B T H r (rae 
B — KOJien, m; H t — raOapHTHan BbtcoTa, m; 
B r — raOapHTHan uinpHHa 3 btomo6hah, m). 

ripH HaJIHMHH BeTpa OT HOC HTejI b H a H CKO- 
pocTb v w paBHa reoMeTpHqecKOH cyMMe cko- 
pOCTeft V aBTOMOSHJIH H V B BeTpa (pHC. 30) 

v * — V y2 + y 1+ 2 w B cos p B , 



/ / 




Phc. 30 . CxeMa cyMMHpoeaMHfl CKOpocTefi BeTpa h 
ABHJKeHHfl aBT 0 M 06 HJIfl 



rjie p B — yroji Me>KAy HanpaBAeHHeM BeTpa 
1>B H npOAOJlbHOft OCbK) (AHHHH / — /) 

3 btomo 6 hah. 

KoacjHpHUHeHT k B b 3 tom cAyqae A0A>KeH 
cooTBeTCTBOBaTb yrAy HaTexaHHA t h = 
=arcsin(o B sinp B /u w ). 

n P H BCTpeMHOM BeTpe P B — 0, V w —V-\-V B , 

TorAa P B =k B F(v-\-v B ) 2 . 

npH nonyTHOM BeTpe p B =180°; v w =v— 
—v B h P B —k B F(v—v B ) 2 . 

HaftAeM cpeAHee 3HaqeHHe chaw conpo- 
THBACHHH B03Ayxa RJIH CAyqafl, KOTAa 3BT0- 
MOfiHAb B OAHOM Hanp3BAeHHH ABHAteTCH 
co. CKOpocTbio v npH nonyTHOM BeTpe, 
HMeiomeM cxopocTb u B , a B03BpamaeTca 
C T3KOH >Ke CKOpOCTbK) npH BCTpeHHOM 
BeTpe 

Pb cp=0,5 k B F[(v+v B ) 2 +(v—v B ) 2 ]—k B F(v*+ 
+v\). 

M3 CpOpMyAW BHAHO, MTO npH TaKOM ABH- 
*eHHH HaAHqHe Berpa BcerAa yBeAHqHBaeT 
cpeAHee 3HaqeHHe chaw conpoTHBAeHHH bo- 
3Ayxa. 

B OoAbuiHHCTBe CAyqaeB P B cp yBeAHqw- 
BaeTCH h TorAa, KorAa nonyTHwfl hah 
BCT peqHbifl BeTep HanpaBAeHbi noA OAHHa- 
kobwm yrAOM k npOAOAbHOH och bbtomo- 
6 hah. B npouecce AAHTeAbHoft aKcnAyaTa- 
Uhh ABH>KeHHe c nonyTHWM h BCTpeqHbiM 
BeTpOM, OMeBHAHO, MO>KHO CHHTaTb C06WTHH- 
MH paBHOBepOHTHWMH. IloSTOMy b peaAbHWx 
ycAOBHHx SKcnAyaTauHH P B rp BcerAa 6 oAb- 
lue CHAbI COnpOTHBAeHHH B 03 Ayxa, nOACHH- 

TaHHofi no 4 >opMyAe ( 41 ). 

Mcxoah H3 craTHCTHqecKHx abhhwx, moa<- 
ho cqHTaTb, hto npH u= 15 ... 25 m/c yr- 
Abi t„= 0 ... 17 °, a naHOoAee BepoaTHoe hx 
3HaqeHHe 4... 9°. 

y 3BTOnoe3AOB qacTO BbicoTa H r onpeAe- 
AneTCH ero npnuenHWMH 3BenbHMH. OcoOeH- 
ho 3 to othochtch k ceAeAbHHM aBTonoe 3 AaM, 
K0HTefiHep0B033M, naHCAeB03aM. K03C})(|)H- 
UHeHT OfiTeKaeMOCTH 3BT0n0e3A0B 3aBHCHT 
He TOAbKO OT (pOpMW OTAeAbHblX 3BCHbeB, 
HO H OT B3aHMOAeftCTBHfl B03AyUJHbIX nOTO- 

kob, oOTexaiomHx 3BeHb«. B npoMe>KyTKax 
Mengiy 3BeHbHMH cBepxy h no 6onaM 
o6pa3yK)Tcfl MomHbie 3aBHxpeHH«, Tax Haaw- 
BaeMbie meKH (pnc. 31), KaK 6w yBeAHqn- 





Ypaanenue dauotceHun o,8tomo6uah 
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Phc. 31 . HanpaBjteHHH BoaAyuiHux noTOKOB, 
oCreKaiouiHx auTOnoe 3 fl npH ABHXteHHH 



Baiomwe AoOoByio iuiomaAb. yBeAHMHBajoi- 
ch 3aBHxpeHHn h b HH>KHeft nacTH 3BeHbeB 
H 3a nOCJieflHHM 3BeHOM. rioSTOMy AAH 
aBronoe3AOB 3naqeHHH K03(|)<J)HUHeHTa k„ 
Ha 15... 30 % npeBbiiuaiOT 3naqeHHH aah 
OAHHOMHblX rpy30BblX aBTOMOOHJieH. OcodeH- 
HO yB6.TH4HBaeTCH k B npH HaAHMHH 6 oko- 
Boro BeTpa. 

EoAbinne JioOoBbie riAomaAH aBTonoe3AOB 
b coqeTaHHH c hx iiaoxoh o6TeKaeMOCTbio 
npHBOAHT K B03HHKHOBeHHKi 3HaMHTejlbHblX 
conpoTHBJieHHH B03a.yxa Aawe npn cpaBHH- 
TPJIbHO MOAMX CKOpOCTHX ABH>KeHHH, XapaK- 
TCpHblX AAH rOpOACKHX yCAOBHH. Y MarH- 
crpajibHbix aBTonoe3AOB, ABHJKymHxca c 
dOjibitiHMH CKopocTHMH, Ha npeoAOAeHHe 
conpoTHBJieHHH B03iiyxa MO>KeT 3aTpaqH- 
BaTbCH nopHiiKa 50 % moiuhocth ABHraTCAH. 

yivreiibmeHHe moluhocth, 3aTpaqHBaeMOH 
Ha upeoAOJieuHe conpoTHBAeHHH B03Ayxa, 
bo3mo>kho KaK b pe3yAbxaTe yjiymuenHH 
a3poAHHa MHqecKHx CBoftcTB 3BeiibeB aBXono- 
e3Aa, Tan h npH npHMeHeHHH pa3AHHHbix 
AOTIOA H H TCAbHbl X yCXpOHCXB, I103BOAHlOmHX 
yjiymnaTb opraHH3aumo B03AyuiHbix noxo- 
kob, o6xeKaioiuHx aBTonoe3A, xaKHX KaK 
Aec})JieKTopbi, cTa6HAH3aT0pbi h oOxenaxeAH. 
ripH yCT3HOBK6 ofixenaxeAH Ha KpblUie Ka- 
6HHbi aBTOMoOviAH KaMA3-5320 c xchxom b 
; mana30He CKopocxefi ABHweHHH 50.. .70 km/m 
paCXOA TOnAHBa MO>KeT 6bIXb CHH>KeH Ha 

2,5... 3,5 %. CjieAyeT oTMeTHTb, mxo Aawe He- 
3HaMHTeAbHoe OTKAOHeiiHe pa3MepoB h pac- 



n0J10)KCHHH oOxeKaTeAH OT OnTHMaJlbHblX 
pe 3 KO yxyAiaaeT ero 3 ({><|)eKXHBHOCTb. 

C.HJ 13 B 3 aHMOAeHCTBHH B cuenHOM yCT- 
poilCTBe P c . Jlnsi pa 3 JlHMHbIX 3 BeHbeB 3 BT 0 - 
noe 3 Aa 3 th chaw MoryT hmbtb pa 3 AHMHoe 
HanpaBJieHHe h 3 HaqeHHe. JUn xnrana 
npH ABH>KeHHH B XHTOBOM pe>KHMe CHJia P c 
HBAHeXCH CHAOH COnpOTHBJieHHH ABH>KeHH10. 
OHa paBiia cywMe cha conpoxHBAeHHH abh- 
JKeHHlO ( BKAJOM 3 H CHAy HHepUHH), AeHCTBy- 
ioluhx Ha Bee npnueiibi (noAynpHuenbi) 3 bto- 
noe3Aa. Ha npHuen (noAynpHuen) co cxopo- 
Hbi xarana AeficxByex cnAa P r , HBAHioiuaHCH 
ABMwymefi, a co cTOpOHbi 3 aAHero npHuena 
(noAynpHuena), ecAH xaKOBOH HMeexca, — 
CHAa COHpOTHBAeHHH. 

3HaqeHHe cha P c mo>kho onpeAeAHXb b 

pe 3 yAbTaTe petueHHH ypaBHeHHH abh>k6hhh 
K a>K;aoro OTAeAbHoro 3 BeHa aBTonoe 3 Aa. 

§ 6. ypaeHeHHe abhjkchhh aeTOModHAfi 

COCT3BA0HHH ypaBHeHHH IlOCXyiia- 
TeAbHoro ABHH<eiiHH aBTonoe3Aa c ak> 6 mm 
MHCAOM 3BeHbeB npH npHHHTblX BblUie AO- 
nymeHHHx, ero moxkho ycAOBHO 3aMeHHTb 
AByXOCHblM aBTOMOOHAeM M3CCOH m a , paBHOfi 
cyMMe Macc Bcex 3BeHbeB. ripw ABH>KeHHH 
no nAOCKOH nOBepXHOCTH, nOAb3yHCb cxeMofi 
put'. 8, MO>KHO 3ariHCaTb 

m„j—Rx\+Rx2— P n — P». 

Aah 3 btomo 6 hah c oahhm 33AHHM BeAy- 
IU.HM MOCTOM, nOAb3yHCb paBeHCTB3MH (28) 

h (30), noAyMHM 

^z'>fc2 ^k 2 // ( f vF a) ^ m^t 1 ] t// 

/(/■ kO - Rz\!<\ — «/ki//('*kO — ^ — P n - 

Ajih aBTOMoOHAH c AByMH hah 6 oAee 
3 BeHbHMH HHAeKCOM 1 6yAeM ycAOBHO 0603- 
HanaTb Bee BeAOMbie, hhackcom 2 — BeAy- 
iUHe KOAeca. PeiuaH 3to ypaBHemie othoch- 
TeAbHO P T , nocAe npeo 6 pa 30 B 3 HHH noAyMHM 
ypaBHenne chaoboto 6 ajiaHca 

P r =P 11 +P K +P B +P„=p a +P B -|-P H , (42) 

rAe P,,= G a sina=G a i — CHAa conpOTHBAe- 
HHH HOA’beMy, P K = / r (P ? | +P^ 2 ) — CHAa co- 
IipOTHBAeHHH K 3 MeHHK), P„ = l?l a fi B .pj — CHAa 
conpOTHBAeHHH pa 3 rony (npHBeAeHHan ch- 
Aa HHepUHH). 
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Tmoeo-CKOpocTHbie ceodcrea 



Ko 3 4> 4> h u, h e ht yqera Bpamaio- 
IU.HXCR Macc 

8 B . P = 1 (m a r K r a ) , (43) 

rae 2 / k =/ki+/k 2 — cyMMapHbift momcht 
HHepUHH KOJieC. 

K03(J)4)HUHeHT 8 B .p nOKa3bIBaeT, BO CKOAb- 
ko pa3 cHjia, HeofixoaHMaH aah pa3roHa c 
3aAaHHbiM ycKopeHneM / nocTynaiejibHo abh- 
>KymHxcH h BpamawmHxcB Macc 3 btomo- 
6hah, 6oAbiue chaw, HeodxoAHMoft aah pa3- 
roHa TOJibKO ero nocTynaTejibHo ABHAtymHx- 
ch Macc. 

<J>opMyjiy (43) mo>kho 3anncaTb Tax 
8 B .p= t 4-8 ib«k + 82b, rae 6 [a — J K Urulr\r/ 

/(ffl/ »)i $28 — s). 

/J.AH OAHHOMHblX aBT 0 M 06 HJieH npH HX HO- 
MHHajibHOH Harpyane mo>kho cqHTaTb 6| U = 
==8 2 b =0,04. Ecah m x — Macca 3btomo6hah 
c Harpy3Kofi, OTAnqaiomeHCH ot HOMHHajib- 
HOH, a m a — C HOMHHajIbHOH Harpy3KOH, to 
6ib H 82s yBejlHMHBaiOTCa B OTHOliieHHH 

m a /m x . /(ah aBTonoe3Aa Maccofl m a h hhcaom 
KOJiec z Ka npH Macce aBTOMOfiHAH-THraqa 
m r h qacJie ero KOJiec z Kr 

6 1 „= 0,04 m T /m a ; 8 2b =0,04 m r z K a /( m a z KT ) • 

ypaBHeHHe (42) cnpaBeAAHBO aah 3btomo- 
OHjieii c ak>6wm hhcaom 3BeHbeB npH aio- 
6om qncAe bcaomwx h BeAymnx KOJiec. 
Ecah aBTOMoSHAb HMeeT oahh BeAymafl 

MOCT HAH HeCKOAbKO BeAyiUHX MOCTOB, 
CBH33HHWX MOKOCeBbIM AHcjxjjepeHUHaAOM, 

to BXOAHmne b ypaBHeHHe (42) qaeHW 
noACHHTbiBaioT no (|)opMyAaM, npHBeAeHHbiM 
Bblllie. y BeAyUXHX MOCTOB C 6AOKHpOBaHHbIM 
npHBOAOM B03HHKai0T AonoAHHTeAbHbie npo- 
ueccw, cymecTBeHHo yBeAHMHBaiomHe noTe- 
pH b TpancMHCCHH h Ha KaqeHHe KOAec. 

ypaBHeHHe ABHJKeHHH aBTOMOSHAH 6 bIAO 
BWBeAeHO aah CAyqaa abhjkchhh no nAOc- 
koh onopHOH noBepxHOCTH, OAHaKO peaAb- 
HblH npOAOAbHUlfl npO(})HAb aBTOMOfiHAbHHX 
Aopor npeACTaBAHeT co 6 oft coqeTaHHe nAOc- 
khx yqacTKOB, conpaaceHHbix BepTHKaAbHbi- 
mh KpHBbiMH. B nepeceqeHHOH h ropnofi 
MeCTHOCTHX 3 TH KpHBbie C 0 CT 3 BAH 10 T 60 ... 
70 % o 6 meti npoTHweHHOCTH AoporH. 

ripH ABHJKeHHH no KpHBWM npOHCXOAHT 
HOBOpOT 3BT0M06 hAH OTHOCHTeAbHO OCH Oy 
(cm. pHC. 8) C yrAOBOH CKOpOCTblO (J)y= 



= v/pn (p ft — paAHyC KpHBH3Hbl BepTHKaAb- 
HOft KpHBOH) . H3MeHeHHe KHHeTHqeCKOH 
3HepTHH 3BT0M06 hAH, CBH33HHOH C 3THM HO- 
BOpOTOM, MOA<eT 6bITb X3paKTepH30BaHO no- 
HBAeHHeM AOnOAHHTeAbHOH CHAW COnpOTHB- 
AeHHH P b.k* I"IOAb3yHCb TeOpeMOft 06 H3Me- 
HeHHH KHHeTHqeCKOH 3HeprHH H npHHHMan 
BO BHHMaHHe, qTO KHHCTHqeCKaH 3HepTHH 
aBTOMOSHAH B erO BpamaTeAbHOM ABHA<e- 
HHH 0,5J ytoy 2 =0,5J y V 2 /p 2 a, MOACHO 3anHCaTb 
Q,5Jydtol/dt—P BK v. B KaqecTBe BepTH- 
KaAbHWX KpHBbIX Mauie BCerO npHMeHHIOT 
KpyroBbie (p A =const). B 3 tom CAyqae nocAe 
AHtfxjjepeHUHpOBaHHH noAyqHM 

P B K=J y j lp 2 ^m z abj /p* 2 . 

ripn xapaKTepHbix aah 3btomo6hah ycKO- 
peHHHX H paAHyeaX BepTHKaAbHblX KpHBUX 
aBTOMOfiHAbHblX AOpOP CHA3 P B . K 3H3qHTeAb- 
ho Menbrne cyMMH ocTaAbHwx cha conpOTHB- 
AeHHH h b 6oAbuiHHCTBe CAyqaeB ee moa<ho 
H e yqHTbiBaTb, HcnoAb3yn h aah pacqeTOB 
ABHAteHHH no AOpOraM C KpHBOAHHefiHbIM 
BepTHKaAbHbiM npo(})HAeM ypaBHeHHe (42). 

npH Heo6xOAHMOCTH OnpeAeAHTb CHAbI, 
AeftcTByiomne Ha Ka>KAoe 3Beno aBTono- 
e3Aa, aah onpeAeAeHHH cha P c B3aHMo- 
AefiCTBHH B CUenHbIX yCTpOHCTBaX HyAtHO 
COCT3BHTb ypaBHeHHH ABHA<6HHH Ka*Aoro 
3BeHa aBTonoe3Aa. ripH H3yqeHHH THroBO- 
CKOpOCTHblX CBOHCTB aBTOnOC3Aa 3H3HHe CHA 

P c Heo6xoAHMO aah onpeAeAenHH HopMaAb- 
Hbix peaKUHH, AeficTBywmHx Ha KOAeca 
Ka>KAoro MOCTa aBTonoe3Aa. 

ypaBHeHHe CHAOBoro 6aAaHca Tnraqa 3a- 
nHuieTCH Tax: 

^ > T = ^ > n.T+^ > K.r+^B.T+/ 5 H.T+^C.T * (44) 

HHAeKcw t b paBeHCTBe (44) yKa3biBaiOT, 
qTO AaHHbie BeAHqHHbl OTHOCHTCH TOAbKO 
k THraqy. 

IflpHMeHHH Ty >Ke MeTOAHKy, qTO h aah 
noAyqeHHH ypaBHeHHH (42), noayqHM ypaB- 
HeHHe CHAOBoro SaAanca npHuena (hah 
noAynpnu,ena) 

P c.t = P n.n ~\~P K.n^P B.ri - f"PH.n - |"Pc.ii. 

TAe Ph.ii == ^n6 2 B/(8 2 8 ==: ^7Kn/(^K/"tt^n)i Pc-n 

CHAa B33HM0A6HCTBHH B 33AHeM CU,enHOM 
ycTpoficTBe npnuena, ecAH aBTonoe3A MHoro- 
3BeHHWft. 



ypaeneHun cuAoeozo u mou^hocthozo 6 aAancoe 
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IloCKOJIbKy MaCTb CHAbI COnpOTHBAeHHH 

B03Ayxa BOcnpHHHMaeTCB THraqoM, to ko3<|)- 
(JmuHeHT odTeKaeMOCTH npHuena HMeeT 
MeHbiuee 3HaneHHe & B . n »0,25£ BT . 

Pacqer HaqHHaioT c nocjieaHero h 3 npu- 
uenoB, aah KOToporo P c . n = 0. CHAa P c no- 
CAeAHero H3 npHuenoB paBHa, ho npoTH- 
BonoAOjKHa no 3Hany cnjie P c npeAWAy- 
mero npHuena h t. a. npHHHMan sto bo 
BHHMaHHe, CHAy P c , AencTByiomyio Ha THraq, 
moxkho HaftrH no cAeAywmeMy ypaBHeHHK): 

P c =2 G„sina+2 G n / a cosa+ 
-f-2P B .n+2m n 62B/\ 

rAe 2G n =g2m n — cyMMapHan cHAa THwec- 
th Bcex npnuenoB; P B . n — cyMMapHaH CHAa 
conpoTHBAeHHH B03Ayxa AAH Bcex npH- 
uenoB; 2m„ — cyMMapHan Macca Bcex 
npHuenoB. 

HHOrAa BMecTO chaoboto OaAaHca, xapaK- 
TepH3yH BO3MOMCH0CTH ABHAieHHH, nOAb3y- 
lOTCH MOIUHOCTHblM CaAaHCOM. 

Ymhojkhm noqAeHHO o6e qacTH paBeHCTBa 
(42) Ha v/ 1000. Ka»<AbiA qAeH noAyqeH- 
Horo t 3 khm o6pa30M paBeHCTBa npeACTaB- 
AfleT C06ofi MOIAHOCTb (b kBt) 

Pjv/ 1 000 = M /( 1 000r fl ) = 

= M K <a e r\ r r K /( 1 000r a ) = Ne^rjr^ N y r K /r A , 

TAC Ny=Ne'*\T — THTOBaH MOIUHOCTb; 

N„ = P n v/ 1 000= G a s i nao / 1 000 « 
»G a /o/1000 — MouiHocTb, 3aTpaqHBaeMaa 
Ha npeoAOAeHHe noAieMa; 

N K — P k v/ 1 000= Ga/acosau/ 1 000 « G a / a v / 
/1000 — MomHocTb, 3aTpaqHBaeMan Ha npe- 
OAOAeHHe conpOTHBAeHHH KaqeHHio; 

A r B =P B y/1000=fe B Py 3 /1000 — MomHocTb, 

3aTpaqHBaeMan Ha npeoAOAeHHe conpOTHB- 
AeHHH B03Ayxa; 

= P„o/l 000 = m a 6 Bp o// 1000 — moiu- 
HOCTb, 3aTpaqHBaeMa« Ha npeoAOAeHHe 
conpOTHBAeHHH pa3roHy; 

iV a =A f K + ^ r n=G a tj)t;/1000 — MOlAHOCTb, 
3aTpaqHBaeMan Ha npeoAOAeHHe conpOTHB- 
AeHHH AOpOTH. 
ypaBHeHHe 

= ( N „ -j- + Nb~\~ ^n) r a/ r K = 

= (^a + ^B + y ^n) / 'a/^Ki (45) 

H33blBaK)T ypSBHCHlieM MOIUHOCT- 

Horo 6 a a a h c a 3 btomo6hah. 



H 3 ypaBHeHHH (45) cAeAyeT, qro npn 
HeH3MeHHbix 3HaqeHHHx MomHocTefi, 3aTpa- 
qHBaewbix Ha npeoAOAeHHe cha conpOTHB- 
AeHHH ABHHteHHK), MOLUHOCTb N e AOA2KH3 
SbiTb TeM SoAbineH, qeM MCHbine r K . 
3 tO CBH 33HO C TeM, MTO qaCTb MOWHOCTH 
ABHraTeAH 3aTpaqHBaeTCH Ha cKOAbnceHHe 
BeAymnx KOAec (Been KOHTaKTHofi haouiaakh 
hah ee qacTH). Ecah r K =0 (nOAHoe 6yx- 
coBaHne), to h o=0, CAeAOBaTeAbHo, cyMMa 
MomHOCTeA b cKoOnax paBeHCTBa (45) Taione 
paBHa HyAio h npaBan qacTb stoto paBeH- 
CTBa npeACTaBAHeT coSoh HeonpeAeAeHHOCTb 
0/0. MomHocTb ABHraTeAH, pacxoAyeMyio b 
3 tom cAyqae, CAeAyeT BuqHCAHTb no Apyroft 
4>opMyAe. 

§ 7. MeTOAM peuieHHH ypaBHeHHH 

CHAOBOrO H MOIUHOCTHOrO 6aAaHCOB 

C noMombio ypaBHeHHH chaoboto h moiu- 

HOCTHOrO 6aA3HCOB MOJKHO HaXOAHTb Bee 
napaMeTpbi, xapaKTepH3yiomHe THrOBo-cKO- 
pocTHbie CBOHCTBa a btomo 6 ha h . 3 th ypaB- 
HeHHH HBAHIOTCH AH({)(})€peHU.HaAbHbIMH ypaB- 
HeHHHMH nepBoro nopHAKa c nepeMeHHOfi 
CKOpOCTbK) V H nepBOH ee npOH3BOAHOH j. 
Ohh HeAHHeHHbi, nocKOAbKy coAepwaT qAe- 
Hbl, HBAHIOlUHeCH HeAHHeHHbIMH (J)yHKU,HHMH 
OT V. HAeHbl P T H N, HeAHHeHHbi, Tax 
KaK BXOAHlUHe B HHX 3H3qeHHH M K H N e , 
KaK BHAHO H3 BHeiUHefi XapaKTepHCTHKH 
ABHraTeAH, HBAHIOTCH HeAHHeHHbIMH 4>yHK- 
UHHMH ot qacTOTbi BpameHHH n, nponop- 
UHOHaAbHOH CKOpOCTH V. MAeHbl N K H P K 
HeAHHeHHbi B CBH3H C HeA H HeftHOCTblO 3a- 
BHCHMOCTH fa=f{ V). B MACHbl P B H N„ 
CKOpOCTb V BXOAHT B CTeneHH, OTAHqHOfl 
OT eAHHHUbl. 

n P H peuieHHH HeKOTopux 3aAaq (onpeAe- 
AeHHe o max , i max , / max H Ap.) / cqHTaeTCH 
ah 6 o 3aAaHHoft (HanpHMep,_paBHOH Hyjiio-) , 
ah 6 o hckomoh BeAHqHHofi. TorAa ypaBHe- 
HHH CHAOBoro h moiuhocthoto OaAaHca 
npeBpamaiOTCH b aArefipaHqecKHe. 

Pa3pa6oTaHbi xax rpa(J>HqecKHe, TaK h 
aHaAHTHqecKHe mctoau peuieHHH ypaBHeHHH 
CHAOBoro H MOIUHOCTHOrO 6aA3HCOB. 

AoCTOHHCTBaMH rpa({)HqeCKHX MeTOAOB 
HBAHIOTCH B03MO>KHOCTb HCn0Ab3OB3HHH B 
KaqecTBe bxoahwx xapaKTepHCTHK, KaKOBU- 
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Tmoeo-cicopocTHbie ceoucrsa 



MH HBAHIOTCH 33BHCHM0CTH W*=/(rt) H 

M K =f(n), nepBHMHoro AOKyiweHTa (BHeuiHefi 
xapaKrepHCTHKH ABHrarejiH), 3aAaBaeMoro 
rpa(J)HqecKH, h doAbmaa HarAHAHocrb pac- 
qeTa. Ho ohh OKa3WBaiOTCH cjihlukom 

rpOMOSXlKHMH H fla>Ke HeB03M0>KHbIMH, ecjiw 
B03HHKaeT HeofixOAHMOCTb paccqHTbiBaTb xa- 
paKTepHCTHKH ABHJKCHHH aBTOMOdHAH Ha 
AOCTaToqHO aahhhom yqacTKe Aoporn c ne- 
peMeHHHM npo<])HjieM (HanpnMep, paccqw- 
TaTb A<n« 3Toro cjiyqan cpeAHioio cxopocTb 
ABH>KeHHH). 

OcHOBHaa TpyAHOCTb npHMeHeHHH aHa- 
jiHTHqecKoro MeToaa pemeHHH ypaBHeHHfi 
CHJIOBOFO H MOIUHOCtKorO 6ajiaHCOB CBH33Ha 
C OTCyTCTBHeM TOqHMX aHaJIHTHqeCKHX Bbl- 
pa>KeHHft BHemHHx xapaKrepncTHK flBHra- 
TejiH. Bo3MO»<Ha fiojiee hah MeHee Toq- 
HaH ee annpoKCHMauHH, HanpHMep no 4>op- 
Myjie ( 1 ) . npH AOCTaToqHO Toquofl annpOKCH- 
MaiiHH BHeiiiHefi xapaKTepncTHKH pacqeTHbie 
(JjopMyjiu noAyqaioTCH AOBOAbiio cjiowhhmh, 
flpHMeHeHHe aah pacqeTOB 3BM no3BOJineT 
OdofiTH TpyAHOCTH, CBH33HHHe CO CJIOWHO- 
CTbio pacqeTHMx (JjopMyji h bboahtb b pacqeT 
h nepBHMHbifi rpa(j)HqecKHH MaTepwaji (BHeui- 
hhh xapaKTepHCTHKa). B HacTOHiuee BpeMH 
npHMeHHiOTCH oda MeTOAa. 

Tpa<|)HqecKHH mctoa pemeHHH ypaBHeHHH 
cHJiOBOro h Moiu,HOCTHoro daaaHCOB. Crpyn- 
nnpyeM b jicboh qacTH ypaBHeHHH cHAOBOro 
6ajiaHca qjieHbr P T h P b , HBAHiomHecn 

4>yHKUHHMH CKOpOCTH V H He 3aBHCHLU,He 
OT AOpOKHblX yCJIOBHH H yCKOpeHHH. Pa3- 
HOCTb P T — P B =P CB — CBOdOAHaH CH- 
A a THTH. 

3aBHCHM0CTb P CB =f(v ) npaKTHqecKH oa- 
H03H3qHO OnpeAeJIHeTCH KOHCTpyKTHBHMMH 
napaMeipaMH aBTOMOdHAH, nocKOAbKy P T = 
= f(v) onpeAejineTCH BHeuiHen xapaKTepH- 
CTHKOH ABHraTeJIH, nepeABTOHHblMH HHCA3MH 

TpaHCMHccHH, ee KnA h AHHaMHqecKHM 
paAHycoM KOAeca, a P B =f(v) — (|)aKTOpOM 
oSTenaeMOCTH. Aah KOHKpeTHoro 3btomo6h- 
ah Ha KawAofi nepeAaqe mo>kho nocTpoHTb 
rpa(J)HqecKyio 3aBHCHMOCTb P co =f{v) — t h - 
roByio xapaKTepncTHKy (pnc. 32), 
HeH3MeHHyK) AAH Bcex yCAOBHH ABHJKeHHH. 

npH noAcqeTe chaw P t , HeodxoAHMoft 
AAH llOCTpOeHHH 33BHCHMOCTH P CB —f(v), 
b (JjopMyAe (29) 3naqeHHH M K , B3HTwe H3 



BHeuiHefi xapaKTepHCTHKH ABHraTeAH, cAeAy- 
eT yMHO>KHTb Ha KOSCjH^HUHeHT, k ? . 

Ha 3 TOT >Ke rpa4>HK HaHOCHT KpHBWe 
33BHCHMOCTH OT CKOpOCTH MAeHOB, BXOAH- 

iuhx b npaByio qacTb paBeHCTBa (42). 

KpHBan P K =f{v) c yqeTOM 33 bhchmocth 
f*=f(v) MO>KeT dwTb npeACTaBAeHa KBaA- 
paTHHHOH napadOAOH. B HeKOTopwx CAy- 
qanx KoacJxjiHiiHeHT / a cqHTaiOT He3aBHCH- 
III. HM OT CKOpOCTH, TOI\Aa P K —f(v) H30dpa- 
HcaeTCH npHMOii, napaAAeAbHofi och adcuncc. 

CHAa Pn He 3aBHCHT OT CKOpOCTH V 
h rpaiJiHqecKH H3odpa>KaeTCH npHMoii, napaA- 
AeAbHOft OCH adCUHCC. 3aBHCHM0CTb P„= 
=f(v) MOHieT dbiTb HaHeceHa Ha rpa<J)HK b 
TOM CAyqae, eCAH H3BeCTH3 33BHCHMOCTb 
j=f(v). ripH /=COnst 33BHCHMOCTb P„ = 
=/(o) H3odpa>KaeTCH npHMoii, napaAAeAbHoft 
och adcuHcc. 

rpacJwqecKoe H30dpa>KeHHe cha, bxoah- 
iu,hx b ypaBHeHHe CHAOBoro daAanca (b 3a- 
BHCHMOCTH OT CKOpOCTH ABHIKeHHH), H83W- 

BaiOT r p a h ko m chaoboto daAaH- 
c a . 

no 3TOMy rpacfiHKy mo>kho onpeAeAHTb 
OAHy H3 BeAHHHH, BXOAHIUHX B DpaByiO 
qacTb paBencTBa (42), ecAH ocTaAbHue H3- 
BecTHbi. C 3Tofi ueAbio Ha rpacjiHK c 
HaHeceHHWMH Ha HeM kphbwmh P CB —f{v ) 
aah Bcex. nepeAaq HaHOCHT 3aBHCHMOCTH 
H3BecTHwx BeAHHHH, bxoahuihx b npaByio 
qacTb paBeHCTBa (42), rpa<J>HqecKH cyMMH- 
pyiOT HX OpAHH3TW, COOTBeTCTByiOIUHe 3a- 
AaHHofi ckopocth, h noAyqeHHyio cyMMy 
rpa(J)HqecKH BuqHTaioT H3 cooTBeTCTByiomeft 
TOft H<e CKOpOCTH 0pAHH3TbI KpHBOft P CB = 
— f(v) Ha 3aAaHHofi nepeAaqe. 

Phc. 32 HAAiocTpHpyeT rpacJmqecKoe on- 
peAeAeHHe chaw P„ npn 3aAaHHbix: v=V[, 
fa H i. npHMaa / COOTBeTCTByeT P„=f(v), 
KpHB3H 2 — CyMMe P n =f(v) H P K —f(v), 
t. e. cHAe Po,—f(v). Pa 3 HOCTb P CB — P a paBHa 
b npHHHTOM MacuiTade CHAe P„ npH padoTe 
ABHraTeAH c noAHoft noAaqefi TonAHBa. 
3Han P H , mohcho, noAb3yncb (JjopMyAofi 
P H = m a b B pj, HaflTH j. 

H3 pnc. 32 bhaho, hto HaqHHan co 
CKOpOCTH V\, COOTBeTCTByiOUieH MaKCHMaAb- 
HOMy 3HaqeHHio P CB Ha 33A3 hhoh nepeAaqe, 
c yBeAHqeHneM v CHAa P H , a CAeAOBaTeAbHO, 
h /' yMeHbiuaiOTCH. npH 3HaqeHHH u max , 
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Phc. 32. rpai)>HK CHJiOBoro OajiaHca: 

I — III — P n ~ f(v) COOTBeTCTBeHHO H3 IiepBOH 

TpoTbcft nepe.aanax; / — P„—f(v); 2—P. i =f(v) 

cooTBeTCTByKMiieM nepeceqeiiHio xpaBbix 

Pc* — f{v) h P ;l — f(v ), j — 0 — AajibHeHiuee 

VBejIHMeHHe CKOpOCTH B 3aAaHHbIX yCJlOBHHX 

HCBO3M0>KHO. 

OGbMHO napaMeTpbl THFOBOCKOpOCTHblX 
CBortcTB 3 btomo6hjih onpeAe-naiOT npw pa6o- 
Te ABnraTejia c nojmoa noAaqea ToruiHBa. 
J\j\n 3THX >Ke yCAOBHH CTpOHT H KpHBblC 
3aBHCHMOCTH P rB —f(v) rpatJwKa CHJlOBOrO 
Sa.naHca. 

Koiyia HeT Heo6xoAHMOCTH hjih bo3mo>k- 
hocth Hcnojib30BaTb MOiunocTb, pa3BHBae- 
Myio ABHraTejieM npH nojiHofl noAaqe toiiah- 
Ba, cBo6oAHyio cHJiy Tarn npn pa6oie a bh- 
raTe^a no qacraqHbiM xapaKTCpacTHKaM 
TaK>Ke MoatHO paccqHTaTb no ypaBHeHHK) 
CHjioBoro 6ajiaHca. 

BBe/teM noHHTHe o 3anace cbo6oahoh 
cajibi Tarn P 3 , paBHOM pa3H0CTH Mea<Ay 
Pen npa nojiHofi noiiaqe TonjiHBa h cyMMOH 
cha, BXOAamnx b npaByio qacTb ypaBHeHHa 
CHjioBoro SajiaHca, cooTBeTCTByiouiHx 3aAaH- 
HbiM yaioBaaM ABH>«eHHfl. TorAa ypaBHe- 
Hae chjiobopo 6ajianca MOweT 6biTb 3ann- 
caHO TaK: 

P c B=P H~\- Pll-^T P3‘ 

3anac cbo6oahoh cham Tara MO>KeT 6hiTb 
onpe/iejieH H3 rpacjwKa chaoboto 6ajiaHca 
KaK pa3HOCTb OpAHHaT Pco — f{v) H P K -\-P„= 
=f(v). Hcnojib3yeTca 3anac aah npeoAOAe- 
Hna yBeAHMenHoft cham conpoTHBJieHaa abh- 



>KeHHK), HHTeHCH(J)fiKaU,HH pa3rOHa 3BT0M0- 

6hah, SyKCHpOBaHHa npauenoB h AP- 
no 3HaqeHHio P 3 b HaadoAee xapaKTep- 
Hbix ycAOBHax AB«a<eHHa momcho cyAHTb 
0 B03M0>KH0CTaX HCri0Ab30BaHHH 3BT0M0- 
6 h ah b KaqecTBe Taraqa h onpeAeAHTb 
AonycTHMyio Maccy SyKcapyeivibix npauenoB. 

TaroBaa xapaKTepHCTHxa HeAOCTaToqHO 
yAOfiHa AAB CpaBHHTSAbHOH OLieHKH TarOBbIX 
cBoftcTB aBTOMoSmiefi, odAaAajomHx pa 3 AHq- 
hoh Maccoa, Tax xax npa OAHHaxoBWx 3 Ha- 
qeHaax P cb ohh 6 yAyT HMeTb Ha oahoA a 
Toft >xe AOpore pa 3 AHMHbie MaxcHMaAbHbie 
CKOpOCTH, pa 3 JiHHHwe ycKopeHHa, npeoAO.ae- 
B 3 Tb HeoAHHaKOBbie npeAejibHbie noAT>eMbi 

a Ap. BoAee yAoSHO noAb 30 BaTbca 6 e 3 pa 3 - 

MepHOft BeAHMHHOfi D — AHHaMHMeC- 
KH M (jjaKTOpOM 

D—P cb / G a=(P r — P 8 )/G a . (46) 

Pa3Aeji«B Ha cajiy Taa<ecTH G a o6e qacTa 
paBCHCTBa (42) a npaHHMaa bo BHHMaHHe 
4>opMy^ibi (39) a (46), nojiyqaM ypaB- 
HeHae caAOBoro Qajianca b 6e3pa3MepHoa 
(j)op.vie 

D=i|)+6 H p//^. (47) 

ri 0 CKO.abKV P CB —f(v), TO h D=f(v). 

rpa(})HHeCKyiO 3aBHCHMOCTb D=f(v) Ha- 
3blBaiOT AHHaMHMeCKOH xapaKTC- 
pHCTHKOfl aBT0M06HAa (pHC. 33). 




Phc. 33. AHHaMHHecKan xapaKTepucTHKa: 
f — III—D — f(v) COOTBeTCTBeHHO Ha 
nepBOH — TpeTbefi nepeaanax; 

!—y=f( v y, 2—f=f(v) 





48 



Tmoeo-CKopocTHbie c 80 iicTaa 



no AHHaMHqecKOH xapaKTepHCTHKe 
MO>KHO CyAHTb 0 THrOBO-CKOpOCTHbIX CBOH- 
CTBaX aBT0M06HJIH. npH 3T0M: 

MaKCHMajIbHblH AHHaMHqeCKHH (paKTOp 
D ma x Ha Bbicuiefl nepeAaqe onpeAejmeT 
flnana30H Aopo>KHbix conpoTHBJieHHH, npe- 
OAOJieBaeMbix 6e3 nepexoAa Ha hh3uih 6 
nepe^aqa; 

CKOpOCTb ABHJKeHHB U Kp (KpHTHMeCKaH 
CKopocTb), cooTBeTCTByiomaH £) max , onpe- 
Aejiflex AHana30H ycTOHMHBoro abhjkchhh 
aBTOMoSnjiH Ha BbiCLueft nepeAaqe npH 
pa6oxe ABHraTejin c nojiHofi noAaqeft Ton- 
JlHBa. „OpH ABH>KeHHH c u>0 Kp yBejiH- 
qeHHe conpoTHBJieHHH Bbi3biBaeT naaeHHe 
CKopocTH, conpoBOHtaaiomeecH yBejiHqeHH- 
eM D. noKa y>u Kp paBeHCTBO (47) co6jiio- 
AaeTCH, h ABHrarejib paCoTaeT ycToftqHBO. 
npw v<Cv Kp CKOJib yroAHO Majioe yBejiH- 
qeHne conpoTHBJieHHH npHBeAeT k nporpec- 
CHBHOMy yMeHbuieHHio D — ABHraTejib nepe- 
CTaeT padoTaTb; 

MaKCHMajIbHblH AHHaMHqeCKHH (JiaKTOp 
7) max i Ha HH3uueH nepeAaqe onpeAeJiaeT 
MancHMajibHoe AOpo>KHoe conpOTHBJieHHe, 
npeoAOJieBaeMoe aBTOMoSnjieM. 

Hcnojib3ya AHHaMHqecKyio xapaKTepnc- 
THKy, moxkho peuiaTb Bee Te 3aAaqH, 
KOTOpbie mojkho peuiaTb npH noMomn rpacJiH- 
xa cHJiOBoro dajiaHca. 

npn onpeAejieHHH MaxcHMajibHOH cKopo- 
CTH B 3aAaHHbIX yCJIOBHHX ABH)KeHHH 
t|)=/aCOsa-f-sina«/ a -f-i, a f a =f{v) [cm. 
(32)] , noaTOMy AopoxKHbie ycjiOBHH aojijkhw 
6bixb yqTeHbi BejiHqnHOH yKjiOHa (a hjih i) 
H K034>4)HU.HeHT0M fo- HpH AOCTaTOMHO dOJIb- 
UIHX yKJlOHax, KOTAa CKOpOCTH HeBeJIHKH H 
K03c[)(J)Hu,HeHT / a Maji no cpaBHeHHio c /, 
AOpO>KHOe conpOTHBJieHHe MO>KeT 6bITb 3a- 
A3H0 K03(j)<])HU.HeHT0M Op, HeH3MeHHbIM AJ1H 
Bcex cKopocTeft abhjkchhh. 

npHHHMan BO BHHMaHHe, qTO npH 
y max /=0, H3 paBeHCTBa (47) nojiyqHM 
D=iJ). CjieAOBaiejibHO, u max onpeAejiaeTCH b 
3aaaHHOM MacuLnra6e aScunccoH tohkh ne- 
peceqeHHH KpHBbix D=f(v ) h ty=f{v). 
B o6meM cjiyqae, KpHBan t| i=f(v) HBJineTcn 
KBaApaTHqHofi napaSojiofi, nepeceKaiomeft 
OCb OpAHHaT B TOMKe / a -j-/, a B Tex 
cjiyqaax, KorAa mo>kho cqHTaTb \|)=const, 
npBMofi, napajuiejibHOH och aScitHCC, npoBe- 
AeHHOH Ha paccTOHHHH ot Hee. 




Phc. 34. rpac))HK MouiHOCTHOro OajiaHca: 

cn^ouiHbie KpHBbte I—lV—N e —f(v) 
cooTBeTCTBeHHO Ha nepaoft — MeTBep-rofi nepeAaqax 
[UBeTHbie UITpHXOBbie KpHBbie — y e -n T =f(l>)| ; 
l-N A +N t =f(v); 2—Nz—f(v) 

Ajih onpeAejieHHH MaxcHMajibHoro noA^ - 
eMa Ha aaAaHHofi Aopore npH u=const, 
yqHTbiBan, hto b stom cjiyqae /= 0, 
H3 paBeHCTBa (47) nojiyqHM D=yp—f a -^-i, 
OTKyAa i—D — f a . 

ZIjih rpacpHqecKoro onpeAeJieHHH pa3HO- 
cth D—f a HaHeceM Ha AHHaMHqecKyio 
xapaKTepncTHKy KpHByio f a =f{v) b Macurra- 
6e, npHHBTOM a JIB D. Pa3HOCTH MemAy 
OpAHHaTaMH KpHBbix D=f(v ) H fa = f{v ) 
npH pa3JlHHHbIX CKOpOCTHX V paBHbl M8K- 
CHMajibHbiM yKJiOHaM, npeoAOJieBaeMbm aB- 
TOMOSHJieM. 

HHorAa ajih peuieHHH 3aAaq yAoSHee 
nOJIb30BaTbCH rpa(j)HKOM MOLU.HOCT- 
Horo SajiaHca — rpatpHqecKHM H3o6pa- 
>KeHHeM 33BHCHMOCTefi OT CKOpOCTH ABHXKe- 
HHB MOIUHOCTeft, bxoaaiuhx b ypaBHeHHe 
MomHOCTHoro 6ajianca (pHC. 34). 

noJib3yncb BHeuiHeH xapaKTepncTHKoft 
ABHraTeAH H CpOpMyAOH (19), AJIH Ka>KAOH 
nepeAaqn ctpoht 3aBHCHMocTb N e — f(v). 
Ha pa3AHqHbix nepeAaqax OAHOMy h TOMy 
nee 3HaqeHHio n cooTBeTCTByeT CKopocTb 
v, TeM MeHbuiaB, qeM SoAbtue nepeAa- 
TOqHoe hhcjio u T ; M0m,H0CTb >Ke, cooTBeT- 
CTByiomaH onpeAeAeHHofi qacTOTe n, He 33bh- 
CHT OT tt T . nOSTOMy KpHBbie N e —f{v) 
aah pa3AHqHHx nepeAaq npn CKopocTHx, 
COOTBeTCTByiOIUHX OAHHaKOBbIM n, HMeiOT 

OAHHaKOBbie opAHHaTbi. MeM SoAbuue u r jxjih 
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BKjiioqeHHOH nepeAaqn, TeM 6jin»e k och 
op^HHaT pacnojiaraeTCH KpHBan N e =f{v). 

4To6bi yqecTb HecooTBeTCTBHe Me>KAy 

MOIH.HOCTHMH, nOAynaeMblMH npH CHHTHH 
BHeuiHefl xapaKTepftcTHKH h nepeaaBaeMbiMH 
OT ABHraTeAH K TpaHCMHCCHH B peajlbHblX 
ycjiOBHflx 3Kcn,nyaTau,HH, KaatAyio opAHHaTy 
KpHBOH N e =f(n) CAeAycT yMHOJKHTb Ha Koaip- 
4>HuHeHT kp (cm. Ta6ji. 2). 3aTeM aah xa>K- 
aoh nepe^anH nocTpOHTb 33 bhchmocth N= 
= Ner\ T r K /r A =f(v). 

Kan yKa3biBaAocb paHee, KFI/X TpaHC- 
MHCCHH 33BHCHT OT MHOTHX (paKTOpOB, B TOM 
MHCJie ot Toro, KanaH nepeAana BKjnoqeHa 
b KOpofine nepe^aq h icanaa cnopocTb. 
Ecah HMeiOTCH cooTBeTCTByiomHe AaHHbie, to 

npH flOCTpOeHHH 33BHCHM0CTeH N r —f(v) HX 
yqHTbIBaiOT. ripH HX OTCyTCTBHH HCnOAb- 
3yiOT cpeAHHe aah a btomo6ha h paccMa- 
TpnBaeMoro Tnna 3HaqeHHH Knjl OAHHaKO- 
Bbie npH BCex CKOpOCTHX H Ha pa3AHqHbIX 
nepeAaqax. 

COBOKynHOCTb 3aBHCHM0CTeH N e =f(v) 
H N r =f(v) H33bIBaiOT MOIUHOCTHOH 
XapaKTepHCTHKOH aBTOMOSHAfl. 

XlaAee Ha rpacpHK c HaHece hhumh Ha 
Hero KpHBbIMH N e =f(v ) H N r —f(v) HaHOCHT 
rpa4>HqecKHe 33bhchmocth h3bccthux bcah- 
hhh npaBOH qacTH paBeHCTBa (45) h hx 
opAHHaTbi cyMMHpyiOT. BbiqHTan nojiyqeH- 
HyiO npH HeKOTOpOH CKOpOCTH CyMMy H 3 
COOTBeTCTByiOIH,eH TO ft >Ke CKOpOCTH OpAHHa- 
Tbi KpHBOH N T =f(v), H 3 X 0 AHT HCKOMyK) 
MOIH,HOCTb COnpOTHBAeHHH ABHJKeHHIO. 

KpHBbie 33 BHCHM 0 CTH N K —f(v) H N»— 
=f{v ) hbahiotch KySHqecKHMH napaSoAaMH, 
a 33 BHCHM 0 CTb N„ — f(v) — npHMOft. Ka^AblH 
H 3 q^eHOB npaBOH qacTH coAepjKHT mho- 
HCHTeAb u , nosTOMy Bee yKa 3 aHHbie KpHBbie 
npoxoAHT qepe 3 Haqajio KOopAHHaT. OfibinHO 
npH HCn 0 Ab 30 B 3 HHH rpatpHqeCKHX MeTOAOB 
peuieHHH ypaBHeHHH MomHocTHoro SajiaHca 
cqHTaiOT r a /r K = 1. 

Ha pHC. 34 b KaqecTBe npnMepa npn- 
bcagho rpacpnqecKoe onpeACAeHHe moluho- 
cth, aaTpaqHBaeMoe Ha npeoAOAeHHe conpo- 
THBAeHHH pa3roHy Ha Bbiciiiefi nepeAane npn 
3aAaHHOfl CKOpOCTH ABHJKeHHH. IlpH HCnOAb- 
30B3HHH rpatpHKa MomHocTHoro Sa^aHca b 
CAyqae ABHHceHHH 3btomo6hah no AoporaM 
CO CAa6bIMH CLienHMMH CBOfiCTBaMH H 6oAb- 



IUHMH COnpOTHBAeHHHMH ABHJKeHHIO HyHCHO 
3 HaTb 33 BHCHMOCTb T K =f(M). Ha TpaipHK 
MomHocTHoro Sa^aHca b 3 tom cjiyqae Ha- 

HOCHT KpHByiO 33BHCHM0CTH CyMMbl H3BCCT- 
Hbix MomHOCTefi, yMHOHceHHOH Ha r a /r K , a 
HeH3BeCTH3H MOLUHOCTb On pe AG A HCTCH KaK 
pa3H0CTb MentAy N e r\ T h MomHOCTbio, 
OnpeAGAHeMOft 9TOH KpHBOH, yMHOJKeHHOH Ha 
r a /r K . B npHMepe peuieHHH, HAAioCTpHpy- 
eMOM pHC. 34, KpHBan 1 cooTBeTCTByer 
a MomHOCTb N„ paBHa pa3- 
HOCTH Me>KAy KpHBbIMH N e r\ T H KpHBOH /, 
b 3 htoh b cooTBeTCTByiomeM MacurraGe, 
yMHOHceHHOH Ha r a /r K . 

MoMeHT, no KOTOpoMy pnpeAGAHiOT r K 
AAH K3HCAOH H3 CKOpOCTefi ABHJKeHHH, GepyT 
no BHeuiHefi xapaKTepHCTHKe npH qacTOTax, 
COOTBeTCTByiOmHX 9TOH CKOpOCTH Ha 3aAaH- 

Hoft nepeAaqe. ripn TaKOM pacqeTe HyacHO 

yqHTbIBaTb 33BHCHM0CTb OT M t K09(p4)HHHeH- 
Ta conpoTHBAeHHH KaqeHHio f a , h npn Haxonc- 
ACHHH qaCTOTM n, npH KOTOpOH no BHeiUHeH 
xapaKTepncTHKe onpeACAHiOT cooTBeTCT- 
Byiomyio MOUlHOCTb, yqHTbIBaTb 33BHCHM0CTb 

r K =f(M T ). 

Bbcagm noHHTHe o 3 anace moluhocth 
N 3 , paBHOM p 33 HOCTH Me^Ay MOmHOCTbK) 
Nei}Tr K /r a , copTBeTCTByiomeH pa 6 oTe ABHra- 
TeAH no BHeuiHefi xapaKTepncTHKe h cyMMofi 
MOIUHOCTeH ConpoTHBAeHHH ABHHteHHK) 
(iVa+Afn+JV,,), bxoahiuhx b npaByio qacTb 
paBeHCTBa (45), cooTBeTCTByiomHx padoTe 
ABHraTeAH Ha qacTHqHoii xapaKTepncTHKe. 
OTHOIlieHHe H MOLUHOCTH, HCOdxOAHMOH A AH 
ABHHieHHH no Aopore c 3 aAaHHbiM Koaip- 

(pHUHeHTOM npH 33A3HHOH CKOpOCTH, C 
33A3HHbIM yCKOpeHHCM, K MOIH.HOCTH, KOTO- 

pyio ABHraTeAb mojkct pa 3 BHBaTb npH qac- 
TOTe BpameHHH, COOTBeTCTByiOmcfi 3 aAaHHOfi 
CKopocTH, npn noAHOH noAaqe TonAHBa Ha- 
3 WBaiOT K 03 (p(pHHHeHTOM HCnOAb- 
3 0 B a H H H MOLUHOCTH ABHraTeAH. 



, = (W£^ 100 . 

^.»It r K 



(48) 



3anac moluhocth, TaK *e KaK h 3anac 
CHAbi thth, xapaKTepn3yeT B03M0»cH0CTb pa- 
60 TH 3BT0M06hAH npH nOBbILLieHHH conpo- 
THBAeHHH ABHHCeHHIO 6e3 CHHH<eHHH CKOpOCTH 
hah c 3aAaHHofi HHTeHCHBHOCTbio ee yBeAH- 
qeHHH. 
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Tmoeo-CKopocTHbie ceo&crea 



AHajiHTHiecKHe mctoan peiuCHHH ypaBHe- 
RhS CHJIOBOrO H MOlUHOCTHOrO OajiaHCOB. 

3th MeTOAW yaofiHbi b Tex CAyqaax, Koraa 
Hy>KHO flOJiyHHTb AOCTaTOHHO OojIbUlOH Mac- 
chb napaMeTpoB, xapaKTepH3yK>mHx thto- 
BO-CKO'poCTHbie CBOHCTBa lipH pa3AHHHbIX AO- 
pOXCHblX yCAOBHHX HAH lipH HepeMeHHblX 
KOHCTpyKTHBHbIX HapaMCTpaX. B T3KHX CAy- 
HaflX AJIH peuieHHH MOryT dbITb HCnOAb30- 
BaHbi 3BM, 6e3 npHMeHeHHH KOTopbix peiue- 
Hne HHoraa 'Boodme 0Ka3b!BaeTca HeB03- 
MOHCHblM, B KaMeCTBe hcxoahoto MO>KHO HC- 
n0Ab3OBaTb ypaBHeHHe cnAOBoro ah6o moui- 
HocTHOro daAaHca. npeacTaBHM ypaBHeHHe 
(42) CHAoeoro OaAaHca btbkom BH*e 

m a b Bp dv/dt=P t — P a — P„. (49) 

noAb3y«cb (popMyABMH (29), (2), (19), 
(39), (36), (35), (40) h (32), 3aMeHHM 
MAeHM npaBOH qacTH paBeHCTBa (49) h 
crpynnapyeM hx Tan, hto sto paBeHCTBo 
npHMeT BHA 

m a f> ap dv/dt=aiV 2 -\-biV+Cj, (50) 
rae npn v N — 1,105 n N rJu r 

a ( = - [ 10 3 N mnx k p r\ t r«c / ( v%r) + 

+ 6/ + ty/J ; (51) 

b ( = 1 0 3 N m ^k p t] T r K b/( v%r ^ ; (52) 

C,.= 10 : \V max /e p r)/ K a/( - G a (f„ + i). 

(53) 

npH doAbiHHx yraax noA^eMa bmccto i 
caeAyeT noAeraBAHTb sina, a b MAeHbi 

G»kf H G a /o BBeCTH MHOJKHTeAb COS(X. 

Ko3(J){J)Hu,HeHTw a it bt h d, onHCHBaeMbie 
(j)0pMyA3MH (51) — (53), HeOAHHaKOBbI aah 
pa3AHMHbix nepeAaq, nocKOAbKy c H3Mene- 
HneM nepeaaqH H3MeH$ieTCfl nepeAaTOHHoe 
HHCAO U T . HHAeKC y K03(j)(j)HUHeHT0B Of, 
bu Ci H HOMHHaAbHOH CKOpOCTH V Ni COOTBeT- 
CTByeT HOMepy nepeAaqn (a i h v Nl — nep- 
eaa nepeAaqa h t. a.)- Ko3<Jxj)HUHeHTb! 
a, b, c (6e3 hhackcob) b npaBbix qacTHx 
(})opMyA (51) — (53) cooTBeTCTByioT ypaBHe- 

HHK) (1). 

noAb3yacb ypaBHenneM (50), mo>kho 
aHaAHTHqecKH pemaTb pa3AHMHue 3aAaqH 
no onpeAeAeHHK) noKa3aTeAeft TaroBo-CKOpo- 
CTHHX CBOflCTB. 



§ 8. IIpneMHCTOCTb 

riOA lipHeMHCTOCTblO 3BTOMOdHAH nOHH- 
M3K)T ero cnOCOdHOCTb dblCTpO yBeAHMHBaTb 
cKopocTb ABHAceHHa. OueHOMHbiMH napaMeT- 
paMH aBAHIOTCa: MaKCHMaAbHO BO3M0>KHOe 
ycKopeHne; BpeMa pa3rOHa; nyTb pa3rona. 

MaKCHMaAbHO B03M0xcH0e ycKOpeHHe. 
Z(ah CAynaa padoTbi ABHraTeAa c noAiioft 
noAaqeH TonAHBa mo>kho HaflTH j, peiuaa 
ypaBHeHHe (47) 

/=(D— 4>)g/V (54) 

H3 ypaBHeHHH (54) BHAHO, HTO j 38BHCHT ot 
v h BKAioqeHHoft nepeAaMH, nocKOAbKy 
D—f(v t u K ) h 8„ p —f(u K ). HMea AHHaMH- 
qecKyio xapaKTepacTHKy, a TaKHte 3HaqeHna 
6 B p, MOXCHO AAa pa3AHqHbIX 3HaqeHHfl U K H 
tp IlOCTpOHTb rpa(J>HKH 3aBHCHMOCTH /= 

=f{v) (pnc. 35). 

ToqHaa oueHKa no rpa^HKaM 33 bhchmoc- 
Tefi j—f(v) npn ABH>KenHH no AoporaM 
c o ah h a KOBbi m t|> (odbiqHO tp=0,015...0,02) 

3aTpyAHHTeAbHa, nocKOAbKy y pa3AHHHbix 
aBTOModHAen MoryT oTAHqaTbca He TOAbKO 
/, nax Ha Ka>KAOH nepeAaqe, ho h xapaierep 
33BHCHMOCTH /=/(»), a TaK>Ke hhcao eryne- 

Heft TpaHCMHCCHH. 




PHC. 35. 3aBHCHMOCTb yCKOpeHHfl OT CKOpOCTH 
ABHHCeHHH: 

l — lV—j=f(v) COOT BeTCT Be H HO Ha ItepBOfi — 
netBepTofi nepe^anax 





fj pUeMUCTOCTb 
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Bojiee yaofiHfaiMH h HarAHAHbiMH oueHoq- 
HfalMH nOKa3aTe;iflMH npneMHCTOCTH HBAHJOT- 
ch BpeMH tp h nyTb S p pa3roHa aBTOMO- 
6 hah b 3aiiaHHOM HHTepBaAe CKopocTefl. 3 th 
noxa3areAn MoryT 6biTb onpeAejieHbi onbiT- 
Hbi.M hah pacqeTHbiM nyTeM. 

IlpH pacqeTe npHHHMaiOTCH HexoTopwe 
AonymeHHH. V aBTOMofiHAefi c MexaHnqec- 
koh TpaHCMHCcHeH npw TporaHHH C MeCTa H 
nepeKjnoqeHHH nepeAaq HeKOTOpoe BpeMH ne- 
peaaqa xpyTHiuero MOMeHTa ot ABHraTeAH 
k xopo6xe nepeuaq nponcxoAHT c npoCyx- 
coBKoii cuen/ieHHH, HHorjia sthm npoueccoM 
npeHeCperaxyr, h cqHTaiOT, qTO nocAe bxajo- 
qeHHH nepeuaqH k xoAecaM cpa3y >xe nepe- 
flaeTCH MOLUHOCTb ABHraTeAH, COOTBCTCTByK)- 
man nojiHofi noAaqe TonjiHBa. npHHH Major, 
qTO b xaxcAbift momcht BpeMeHH k xoAecaM 
hoaboahtch MomHOCTb, onpeAeAHeMan no 
BHeiuHefl xapaKTepHCTHKe aah qacTOTH Bpa- 
UieHHH, COOTBeTCTByJOmefi MTHOBeHHOH CKO- 
pOCTH ABHJXCHHH pa3rOHHJOLUerOCH 3BT0M0* 

6hah. 

Hah TeopeTHqecKoro onpeAeAeHHH t p h 
S p npeAAO>xeHO HecxoAbxo rpa(|>oaHaAHTH- 
qecKHX MeTOAOB. HaHCojiee H3BecTHbi MeTOAW 
E. A. HyuaxoBa h H. A. JIxoBAeBa. 
riOCAeAHHH COCTOHT B TOM, HTO paCqeTHblfl 
HHTepBaji CKopocTefl pa36HBaiOT Ha MeAKHe 
yqacTKH, aah xa>KAoro H3 xoTopwx cqHTaiOT 
/=/cp=0,5(/i+/2), TAe j] H /2 — ycKopeHHe b 
H aqa^e h KOHue yqacrxa (cm. pwc. 35). 

Hah xa>XAOro yqacTKa mo>kho 3anHcaTb 

W2=wi+/c P A/, (55) 

TAe V\ H l»2 — CKOpoCTH COOTBeTCTBeHHO B 
Haqajie h KOHue yqacTKa; At — BpeMH, 3a 
KOTOpOe CKOpOCTb yBeAHHHBaeTCH OT V] ao 
V2. 

OnpeAeAHH H3 paBencTBa (55) At, 
noAyqHM 

At={i>2 — t>i ) / /cp. (56) 

riojiHoe BpeMH pa3roHa x p b HHTepBaAe 
CKopocTeft ot HaqaAbHofi oi ao KOHenHoft 
v n paBHO cyMMe A/i + A<2+-*-+ A/«. 

nyTb 3a BpeMH At np« paBHoycxopeH- 
hom ABH>KeHHH Ha xaxKAOM yqacTKe 

AS=yiA<4-0,5/ cp Af 2 . 



IloACTaBHB At H3 <|)opMyAbi (56) , nojiyqHM 

A S = 0,5( y 2 2— y 2 1 ) / / cp = u cp A /, (57) 

TAe o cp = 0,5 (01+02) — cpeAHHH CKOpOCTb na 

HHTepBaAe. 

riOAHblH nyTb paSTOHa OT CKOpOCTH P| 
AO CKOpOCTH V n 

S p = aSi+ a<S2+...+as„. 

npHHHMaa Ha xa>xAOM yqacTKe /=const, 
Mbi AonycKaeM norpeuiHocTb, xoTopan 6yAeT 
TeM MeHbuie, qeM Menbuie Ap= 02 — 01. 

3 tHM MeTOAOM MO>KHO n0Ab30BaTbCH AAH 

noAcqeTa x p h S p xax Ha oahoA, Tax h 
H a HecKOAbKHx nepeAaqax c nepexoAOM ot 
ajoOoh HH3iiieH nepeAaqn k aioGoB Bbicuieft. 
B nocjieAHeM CAyqae Heo6xoAHMO 3HaTb, npH 
KaKHx ckopocthx nponcxoAHT nepexAioqeHHH. 
B yCAOBHHX SKCnAyaTaUHH 3TH CKOpoCTH 
onpeAeAHeT BOAHTeAb. ripw sxcnepHMeHTaAb- 
HOM OnpeAeAeHHH CXOpOCTHOH XapaKTepHCTH- 
kh pa3TOH — BbiCer nepeAaqn nepeiuuoqaiOT 
npH v=0,\05n N r K /u T . 

BpeMH h nyTb pa3roHa noAyqaiOTCH mh- 
HHMajlbHblMH, eCAH nepeXAJOHeHHe npOHCXO- 
AHT npH CKOpOCTHX, COOTBeTCTByJOLUHX B3a- 
HMHOMy nepeceqeHHio xpnBbix j=f{v). Ecah 
npH HaAHqHH orpaHnqHTeAH (peryAHTopa) 
b npeAeAax orpaHnqHBaeMbix hm qacTOT Ta- 
xoe nepeceqeHne HeB03Mo>XHO, to nepexAio- 
qeHHe aoaxcho nponcxoAHTb npn cxopocTHx, 
COOTBeTCTByJOLUHX tl N . 

Bo BpeMH nepexAJoqeHHH nepeAaqa moiu- 
HOCTH K KOAeCaM HpeKpamaeTCH, CKOpOCTb 
aBTOModHAH cHHxcaeTCH. BpeMH T n nepeKAJo- 
qeHHH 33BHCHT KaK OT KOHCTpyKTHBHbIX OCO- 
6eHHOCTefl aBT0M06HAH, Tax H OT KB3AH(J)H- 
KaUHH BOAHTeAH. BbICOKOKBaAH(J)HUHpOBaH- 

Hbirt BOAHTeAb TpamT Ha nepeKAFoqeHHe npn 
KapdiopaTopHOM ABnraTeAe 1...2 c. HH3eAb 
HMeeT OOAbUIHH MOMeHT HHepUHH M3X0BHK3 
h AeTaAefi Kopo6xH nepeAaq, noaTOMy x n 
yBeAHqHBaeTCH npH6AH3HTeAbHO B. 1,5.. .2 
pa3a. 

3HaqeHHe naueHnn cxopocTH Av n 3a Bpe- 
MH nepexAioqeHHH nepeAaqn 33BHCHT ot THna 
Aoporn, CKOpOCTH ABHHCeHHH aBT0M06HAH 
n napaMeTpoB oSTexaeMOCTH. OnpeAeAHTb 
A On MO>XHO H3 ypaBHeHHH CHAOBOTO 
SaAaHca, cqnTan, qTO 3a BpeMH nepexAioqe- 
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Tmoao-cKopocTHbie ceoucreh . 



hhh P t = 0. IloTepH b TpaHCMHCCHH onpeAe- 
AHIOTCH CHJIOH. P T p COnpOTHBJieHHH TpaHC- 
MHCCHH, a 6 bp =1+6b 2«1,04, nocKOJibKy 
BpamaiomHecH Aefajin ABHraTeAH h M3xobhk 
OTKJifoqeHbi. Tan naK ABHweHHe 3aMeflJieH- 
Hoe, to ypaBHeHne cHJiOBoro SajiaHca mo>kho 
3ariHcaTb Tan: 

1 ,04m a /= — ( Ga^ + fcsP^+'Prpo) . 

Pa3AejiHB o6e qacTH Ha l,04m a h noACTaBHB 
j—dv/dt, nojiyqHM 

dv n == — (9,43-i|3+0,9&&sPuV m a+ 

-4-9,43P Tp0 / G a )dt. .(58) 

npw HeOojibiiiHx ckopocthx mo>kho npe- 
HeSperaTb P Tp0 h BTopbiM hachom, TorAa 
Av „= — 9,43t„^. flycTb S n 3a BpeMH nepeK- 

JHOH6HHH MOHCHO OnpeACAHTb npH6AH>KeHHO 
S„ = a n T n (r’Ae v„ — ckopocrrb,.AOCTHrHyTaH k 
H ana^y nepeKjnoqeHHH). 

OnpeAejiHB t p h S p , HeoOxoAHMbie aah 
pa3roHa ot ckopocth, npHHHTOH 3a HaqaAb- 
Hyio, aah HecKOAbKHx pasjiHHHbix ckopoereH, 
MOXKHO ITOCTpOHTb rpa(})HKH 0 *=/(t p ) H V = 
=f{S p ) Ha Ka^CAOH nepeAaqe <cm, pac. 6) 
h c nepeKJiioqeHHeM nepeAaq c HH3uieH 
AO BbiciueH (cm. phc. 5). 

§ 9 . AHHaMwqecKoe npeoaojieHHe 
AOpOMHbIX COnpOTHBJieHMH 

AHHaMHqeCKHM Ha3blB3K)T • npeOAOACHHe 
AOpOJKHOrd COnpOTHBAeHHJl C HCnOAb30B3- 
HHeM KHHeTqqecKOH SHeprHH, 3anaceHHOH Ha 
yqacTKe Aoporn, npeAuiecTByiomeM tom\\ 
KOTopbiH He MoxxeT 6biTb npeoAOAeH c noc- 

TOHHHOH CKOpOCTbK). 

H3 paBeHCTBa (54) bhaho, hto ABHHceHHe 
co CKopocTbio y=const npH noAHOH noAaqe 
TonAHBa bo3mo>kho b CAyqae, KorAa AHHa- 
MHqeCKHH 4>aKT0p, COOTBeTCTByiOUI.HH 3TOfi 
CKOpOCTH, paBeH ij). Ecah ty>D, TO j< 0. 
ripH 0 >Ukp yMeHbLUeHHe CKOpOCTH Bbl3bl- 
BaeT yBejiHqeHne D h npH neKOTopoM 3Haqe- 
HHH CKOpOCTH V B03M0>KH0 HOBOe paBHO- 
Becne npn kotopom ABH>KeHHe 

6yA.eT npoHcxoAHTb c a=const. TaicaH BHyT- 
peHHHH cawonpHcnocaSAHBaeMOCTb k yBeAH- 
qeHHK) AOpOJKHOrO COnpOTHBAeHHH B03M0>KHa 
AO Tex nop noKa ^^D max . 

Ecah y<y Kp , to AroOoe yBeAHqeHHe kos^- 
4>HU,HeHTa ^5 npHBOAHT K CHH>KeHHIO CKOpOCTH 




a) 6 ) 



Phc. 36. Hcnojib30BaKHe AHHaMwiecKOH 

xapaKTepHCTHKH aah pac'iexa AHHaiviHqecKM 
npeoAoaeBaeMoro noAbeMa: 

a — AHHaMHqecKaa xapaKTepncTHKa Ha nepeAane; 
6 — 33BHCHM0CTb nyTH OT HaqaAbHOH CKOpOCTH 
ABHJKeHHH 

C yBeAHHHBaiOmHMCH 3aMeAAeHHeM, nOCKOAb- 
xy npH yMeHbiueHHH v yMeHbmaeTCH h D. 
KorAa CKOpOCTb CHH3HTCH AO MHHHMaAbHO 

ycroHqHBOH y min — ABHraTeAb oct3hobhtch. 
3a -BpeMH naAeHHH ckopocth ao u mjn 

aBTOMOSHAb npOHACT HeKOTOpblH riyTb, KOTO- 

pbjft onpeAeAneTCH ne TOAbKO SHepraefi, hoa- 

BOAHMOH OT ABHraTeAH, HO H KHHeTH- 

qecKoft SHepraea aBTOMoSaAH. Ecah yqacTOK 
Aoporn, Ha kotopom 4>>Z) Kopoqe 3 Toro 
n’yTH, TO ABH>KeHHe aBTOMOOHA.H BO 3 M 0 HCH 0 
6 e 3 nepexoAa Ha OoAee HH 3 Kyio nepeAaqy. 

OObtHHO, HT06bI HMeTb SOAblliyK) KHHeTH- 
qecKyio SHeprHio k yqacTKy, KOTopbiH CAe- 
Ayef npeoAOAeTb c pa3roHa (HanpHMep, k 
noAbeMy), noAbeaHcaiOT c bo3moxkho 6oAb- 
ujefi CKopocTbio. CqHTaiOT, hto npn npeoAO- 
AeHHH conpoTHBAeHHH ABHraTeAb padOTaeT 
c noAHoft noAaqefl TonAHBa. 

Hah pacqeTOB 3a HcxoAHyro npHHHMaiOT 
AHHaMHqecKyio xapaKTepHCTHKy nepeAaqn, 
Ha KOTopofi npoHcxoAHT AHHaMHqecKoe npeo- 
AOAeHHe COnpOTHBAeHHH. Pa3AeAHB HHTep- 
BaA CKopocTefl ot HaqaAbHOH ao u min hah 
A ioOofi 3aAaHHofi Ha AOCTaToqHO MeAKne 
yqacTKH (pnc. 36, a) , no (J)opMyAe (54) onpe- 
A6ahk)t j b HaqaAe h KOHue yqacTKa. 
IlocKOAbKy D <\ |>, to j< 0. OnpeACAHB aah 
Ka>KAoro yqacTKa / cp =0,5 (/i 7 * 2 ) , no ())op- 

MyAe (57) HaxoAflT nyTb AS, npoftAeHHbifi 
3a BpeMH CHHACeHHH- CKOpOCTH OT V / 
AO Vi. 1 - 1 . rioBTopHB pacqeT aah Bcex 

yqaCTKOB, CTpOHT 33BHCHM0CTb S=f(u) (pHC. 
36, 6), noAb3yncb KOTopoft mojkho peinaTb 
paaAHHHwe 3aAaq«, HanpHMep, onpeAeAHTb 
MaKCHMaAbHyio AAHHy S t yqacTKOB c 3aAHH- 





JlunuMUHecKoe npeodoAenue dopoxcmix conporueAenuO. 
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hum KOTopwe MOMteT npeoAOAeBaTb 

aBT 0 M 06 HJib npn 3aAaHHbix HaqaAbHbix 

CKOpOCTHX a max, HAH CKOpOCTb V K , C KOTOpOH 

oh 33K0H4HT npeoAOAeHHe noAijeMa 3aAaH- 
HOH AAHHbl S 3 . 

§ 10, HopMajibHbie peaKUHH, 

AeficTByioiuHe Ha KOJieca 

PeaKUHH R z , nepneHAHKyAHpHbie BeKTopy 
CKOpOCTH V, He COBepmaiOT HH nOAe3HOH 
paSOTbl, HH pa^OTbl COnpOTHBAeHHH ABH>Ke- 
HHIO. OAHaKO npn H3yqeHHH THTOBO-CKOpOCT- 
Hbix cbohctb 3HaTb hx HeodxOAHMO — 3Haqe- 
HHH Rz OnpeAeJIHIOT CHAbI COnpOTHBAeHHH 
KaueHHIO H CHAbI cuenAeHHH KOAeC c onop- 
HOH HOBepXHOCTbK). HopMaAbHbie peaKUHH 
Heo6xoAHMbi npu oueHKe tokhx SKcruiyaTa- 
HHOHHblX CBOfiCTB, KaK T0pM03Hbie, ynpaBAH- 
eMOCTb H yCTOHHHBOCTb, npOXOAHMOCTb, a 

TaKxxe npH pacuere HenoTopbix 3AeMeHT0B 
aBT 0 M 06 HAH (MOCTbl, nOABeCKH H AP-) • 

y aBT 0 M 06 HAfl, HenOABH>KHO CTOHUierO Ha 
r0pH30HTaAbH0H OJIOpHOH nOBepXHOCTH, CyM- 
Ma CTaTHCTHMeCKHX HOpMaAbHHX peaKUHH 
paBHa CHAe thwccth G a = m a g. 

y AByxOCHOrO aBT 0 M 06 HAH, p33A0>KHB 
G a Ha napaAAeAbHbie cocraBAHiomHe G i 
h G 2 , npHAOuceHHbie k nepeAHeft h 3aAHeft 
ochm (pnc. 37, a, uBeTHbie CTpeAKH ) , 
HaHAeM 

Ri\ct— G 1= G a b / L", R zicr— G 2~ G a ci / L . ( 59 ) 

Phc. 37. PacneTHbie cxeMbi ajja onpeaejieHHH 
BepTHKajibHux peaKUHH: 

a — CTaTHMecKHx iuiH AByxoctioro aBTOMoSH/iH; 

6 — flHHaMHMecKHx iuifl AByxocHoro aBTOMo6Hjin; e — 
jiHHaMHMecKHx iuiH oaHoocHoro no,nynpHuena 



y aBT 0 M 06 HAeH C HHCAOM MOCTOB SOAbLlie 
AByx 3aAaua BbiuHCAeHHH HopMaAbHbix peaK* 
UHfi HBAueTCH CTaTHMecKH HeonpeAeAH- 
MOH H, KpOMe ypaBHeHHH CT3THKH, npHXO- 

ahtch eme HcnoAb30BaTb AonoAHHTeAbHbie 

ypaBHeHHH — ypaBHeHHH KHHeMaTHuecKHX 
CBH3eft. 

XI,ah TpexocHoro 8 btomo 6 hah c 6 aAaH- 
cnpHOH 3aAHeu noABecKOH, noAb3yncb TeM 
A<e MeTOAOM, UTO H AAH AByxOCHOrO, MO>KHO 
HaftTH peaKUHH Rzicr H cyMMy peaKUHfi 
Rztct, AeficTByiomHx Ha mocth TeAeacKH 

Rzicr—^ G a b I L', Rztct =:: G a&j L, 

rue b — paccTOHHHe ot ueHTpa Macc ao och 
TeAexKKH; L— paccTOHHHe Me>KAy nepeAHHM 
MOCTOM H OCbK) TeAOKKH. 

PeaKUHH Rz2qt H RzZcxt AeHCTByiomHe Ha 
Ka>KAyiO OCb TeAe>KKH, HaXOAHT H3 ypaBHe- 
HHH, KHHeMaTHuecKHx CBH3en, onpeueAHeMbix 
KOHCTpyKUHefi fioabcckh TeAe>KKH. Ecah 6a- 
AaHCHpOM TeAeHCKH CAy>KHT paBHOHAeuaH 
peccopa, to R Z 2 et~ R z zn=0,bG a a/L. 

ripH HHAHBHAyaAbHOH nOABeCKe Ka>KAOrO 
H 3 MOCTOB, HHCAO KOTOpbIX 60Aee AByX, AAH 

Haxo>KAeHHH peaKUHH /? ?CT , KpoMe ypaBHe- 
HHft CT3THKH, peUiaiOT ypaBHeHHH CBH3efi, 
noAyqaeMbie H3 KHHeMaTHqecKux h ahh 3 mh- 
qecKHX oco6eHHoc?eH hoabccok. 

PeaKUHH Rzct aBTonoe3Aa onpeueAHiOT 
AAH Ka>KAOrO 3B6H3 B OTAeAbHOCTH. Or6p0- 
UieHHbie 3BeHbH 33MeHH10T COOT BeTCT By IO UI.H - 
MH CHAaMH. 

n P H OnpeAeAeHHH CTaTHHeCKHX HOpMaAb- 
Hbix peaKUHH npuuenHOro aBTonoe3Aa 
Ha ropH30HTaAbHOfi OnOpHOft nOBepXHOCTH 
MO>KHO CHHTaTb CHAbI B3aHMOAeHCTBHH 




6) 



B) 
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Tmoeo-CKopocTHbie ceoucrea 



mokav TflraqoM h npnuenoM hah Me>KAy 
npHuenaMH paBHWMH Hyviio. 

Ha ABH>KymHficfl aBTOMo6HAfa nepneHAH- 
KyaapHo onopnoft noBepxHOCTH, KpOMe chaw 
TBJK eCTH, MOryT AeHCTBOBaTb T3K>Ke CHAW 
HHepuHH h noA^eMHaa aapoAHHaMHaecKaa 
CH.ia. BHeuiHHe chaw h chaw nttepuMH 
co3AaiOT MOMefjTw OTHOCHTeA bHo nonepeqHOH 
och aBTOMoSHAa, H3MeHaiOLu,He pacnpeAeAe- 
HHC HOpMaAbHbIX peaKUHH Me>KAy MOCTaMH. 
ByAeM b 3 tom cAyqae Ha3WBaTb hx ah- 
HaMHHeCKHMH HOpMBAbHWMH pe- 

a k u h a m h h o6o3HaqaTb R ; . 

npH ABimeHHH no BepTHKaAbHblM KpH- 
BWM npOAOAbHOrO npO(})HAfl B03HHKai0T CHAW 
Hiicpu.Hn P**=m A v' 2 jp x , yBeAHHHBaioiuHe 
HopMaAbiiwe peaKUHH Ha BornyTWx kphbwx 
h yMeHbiuaJOLUHe na BwnyKAbix. 

BAHHHHe nOATjCMHOH aspOAHHaMHqeCKOfi 
CHAbI MO>KCT 6bITb CymeCTBeHHWM y 3BTO- 
mo6hach c He6oAbiuoH Maccofi npn 60AbiUHX 

CKOpOCTUX ABH>KCHHa, 

ilaa onpcACACHHa peaKUHH R 2 , AeficT- 
Byioiunx Ha KOAeca KawAoro H3 moctob, 
BOcnoAb3yeMca ypaRHeuHHMH AnnaMHKH. a 
ccah 3thx ypannennH Menbuie, qeM Hen 3 - 
BeCTHWX HOpMaAbHbIX peaKUHfi, — AOnOAHH- 
TCAbHWMH ypaBHeHHHMH KHHCMaTHqeCKHX 
CBa3eft. 

ripH COCT3BACHHH ypaBHCHHH MOMeHTOB 
AAa onp^ACAenua nopMaAi.Hbix peaKunfi, 
H3 HHepUHOHHWX CHA yqHTblBaeM TOAbKO MO- 

mcht chaw HuepuHH nocTynaTeAhHoro abh- 
>KCHHa m n j, npHAOwennoH b ueHTpe Mace. 

ByueM cqHTaTb, hto peaKUHH R? npoxoAHT 
qepe3 ueHTpw koacc, a CMemeHne hx 
na BeAuquuy naeqa CHOca a m KOMneHcupyeM 
npHAoa<eHHeM MOMeiiTOB Mf. H.AH onpeAeAe- 
hhh peaKUHH R 7 aBTOnoe3Aa, CAeAyeT pac- 
CMaTpHBaTb Kaa<Aoe H3 ero 3BeHbeB, 3aMe- 
HHB CBH3H CUCnHblX yCTpOHCTB CHAaMH. 

Aab AByxocHoro 3btomo6hah uhcao neH3- 
BecTHWX peaKUHH paBHO qncAy ypaBiieyiafl 
CT 3 THKH. 

TIah onpcAeAenua R z \ npupaBHHBaeM k hv- 
AK> CVMMy MOMeHTOB, BHeUlHHX CHA H CHAW 
HHepUHH OTHOCHTeAbHO TOHKH O2 

( p hc. 37, 6). CqHTaa noAo>KHTeAbHbiMH 
MOMeHTW, HanpaBAeHHwe no qacoBoft cTpeA- 
Ke, HMeeM 



+ (C.sini+/n,i+/ > I )» f +P„i t + 
+ P cA +2 G > b cos “ = °- 

npHHHMaa BO BHHMaHHe, HTO = 

X Ri ! ^/2 == 7? 2 - 2 ^ UJ = Rz2f a^.i> 2jAfj = 

= Mn-\-Mf 2 =r x f a I,Rr= Ga/a^cosa, nOAVMHM 

*zl = [ G a C °^ a { b - r A fa)- P B h H - 

-G,( sin <*+i/g)h g —P„h e — 

— P cz b c~ M wy]/ L ■ (60) 

TaKHM >ue o0pa3OM H3 paBeHCTBa h y a io 

CyMMbI MOMeHTOB OTHOCHTeAbHO TOHKH 0 \, 
naHAeM 

p 22 — [G a cos a (« + /‘ il / a )+7 ) B /i g + 

+ 0 a (sin a-\-j/g) h g -\- P cx h c -\- 

+ p cz (L+b t) -M wy] / L. (61) 

06biqHO npu SKcnAyaTauHOHHwx CKOpoc- 
THX ABHH<eHHa MOMeHTW P a h g H OIipOKHAbl- 
BaiOIUHH 33pOAHHaMHqeCKHH MOMeHTW M wy 
MBA W HO CpaBHeHHK) C B03MO>KHblMH MOM6H- 
T3MH OCTBAbH blX CHA H HMH MOJKHO npene6- 

peqb. 

Ha aBTOMo6HAbHbix Aoporax mo>kho npe- 
HeSperaTb BeAHqHHofl r x f 9 —a M MaAOH no 
cpaBHeHHio c a h b h cqHTaTb sina= 
= 1 ; cosa=l. Torua aah aBTOMoOHAH-Turaqa 
npHuenHoro aBTonoe3Aa 

R ? 1 == G a [b — {i-\ri/g)h R \ / L—{P vx h?-\- 
+ PM/L ; (62) 

Rz2=G a [a-\-(i-}-j/g)hg j / L-\-\ P rx h c + P <•?(/-+ 
+b<)]/L. (63) 

/I ah OAHHOMHoro 3 btomo6hah b c|>opMyAax 
(62) h (63) Pcx=Pcz= 0. 

J1.AH AByxocHoro npHiiena AByx3BeHHoro 
aBTonoe3Aa cocraBAfliomyio P cz oOwuho 
MO>KHO CMHTaTb paBHOH HyAK) H n0Ab30- 

BaTbcn ^>opMyA3MH (62) h (63) (n, b h h g — 
KoopAHHaTW ueHTpa Macc ripHuena), H3Me- 
HHB 3H3KH y IlOCAeAHHX HAeHOB H 3aMeHHB CH- 
Ay TH«<ecTH G a chaoh TH>KecTH G,,. JIah noAy- 
npuuena (pnc. 37, e) R z \ — peaKUHH ce- 
AeAbHo-cneuHoro ycTpoucTBa, paBHan, ho 
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npoTHBonojio>KHO HanpaBJieHHaa AHHaMHqec- 
Koft Harpy3Ke P cz noAynpnuena Ha ceAeAb- 
Hbifi THraq. TaKHM ace o6pa30M, nan h 
aah AByxocHoro 3 Btomo6hah, aah nojiynpH- 
uena 

R 2 \ = [ G nn COS (X ( b T J a ) 

[ ~ 6 nn (sina +}/g)h M + P c *h c ~ M J /I; 

R & = [ Guu cos a (a + rj ^ + P B h g + 

[ + G nn (sina +j/g)h g - P cx /i c + M J /L. 

y AByxocHOro ceAeAbHoro THraqa ahh3mh- 
qecKHe HOpMajibHbie peaKUHH MoryT 6biTb 
onpeAejienbi no (JjopMyAaM (60) h (61) hah 
(62) h (63), w G a — chah thjkccth ceAeAb- 
Horo THraqa, P cz paBHO R z i noAynpHuena, 
h c — BbicoTa ceAeAbno-cuenHoro ycxpoftcTBa, 
b c — paccTOHHHe ot 3aAHeft och ao ahhhh 
A 6HCTBHH P c2 . OSbiqHO 3TO paCCTOHHHe OTpH- 
uaxeAbHO (ahhhh AeftcTBHH P cz pacnoAO>Ke- 
Ha nepeA 3aAHeft ocbio) . BxoAHiune b $opMy- 
Abl AAH OnpeAeAeHHH AHHaMHqeCKHX HOp- 
MaAbHwx peaKUHH paccTOHHHH a h b , mowho 
H aHTH, nOAb3y«Cb (j)OpMyA3MH (59). 

BbicoTa ueHTpa Macc h g oSbiqHO y rpyxxe- 
Hbix rpy30Bbix aBTOMoGHAefl paBHa 0,9... 
1,5 m, y Herpya<eHbix 0,65... 1,0 m, y 3 btomo- 

6HAeft nOBblUieHHOH npOXOAHMOCTH h g = 
=0,8.. .1,4 m, y AerKOBwx c noAHoft Harpy3- 
noft 0,5. ..0,65 m. 

H3MeHeHHe AHHaMHqeCKHX HOpMaAbHbix 
peaKUHH no cpaBHeHHio co CTaTHqecKHMH 
pa3AHHHO B 33BHCHMOCTH OT yCAOBHH ABH>Ke- 
HHH H OT HeKOTOpblX KOHCTpyKTHBHbIX 
ocodeHHOCTefi 3 btomo6hah. B pHAe CAyqaeB 
HeodxoAHMO HMeTb npeAeAbHbie o6o6meHHbie 
napaMeTpbi, no3BOAHK>m,ne npH6AH>neHHO 
oueHHBaTb B03MO>KHbie H3MeHeHHH. B Kaqe- 
CTBe T3KHX napaMeTpOB HCnOAb3yiOT 
K03(J)Cj)HUHeHTbl AHHaMHUeCKOTO 
H3MeHeHHH H0pM3AbHbIX peaK- 
U H ft 

"•,i=K,i/K,i«,“l-0+//e) V*“ 

- f cA+^cA)/ ( O . t)i (64) 

m ,2= R,-J R ,2t,= l+(" + //g) V 6- 

-[ PeA '+ P'M + b }) /(C, 0 ). (65) 



B thtobom pe>KHMe m p i<l; m P 2 >l. 
,Hah TpexocHbix aBT0M06HAeft c 6aAaHCHp- 
hoh noABecKoft no 4>opMyAe (60 ) hbxoaht 
Rz\ H no 4>opMyAe (61) R^R^+R^. npH 
3TOM L H b — paccTOHHHH COOTBeTCTBeHHO OT 
nepeAHefi och h ot ueHTpa Macc ao och 
S aAaHcnpa TeAe>KKH. PacnpeAeAeHHe Hop- 
MaAbHbix peaKUHH Me>KAy moctumh TeAe*- 
KH 33BHCHT OT KOHCTpyKUHH ee nOABeCKH. 
EcAH MOCTbl paCnOAO>KeHbl CHMMeTpHHHO OT- 
HOCHTeAbHO OCH 6aAaHCHpa H peaKTHBHbie 
UIT3HrH pacnOAO>KeHbI rOpH30HT3AbHO, TO 

Rz 2 =Rz 3 =Rzt/ 2 ' 

§11. OrpaHHqeHwe 
TH rOBO-CKOpOCTHbIX 
CBOHCTB no CUenAeHHlO 

B npHBeAeHHbrx Bume MeTOAax peuieHHH 
ypaBHeHHft chaoboto h moiuhocthoto 6aAaH- 
cob cquraAOCb, hto ABHHcyiuan CHAa 33 bhcht 
TOA bKO ot napaMeTpOB ABHraTeAH h TpaHC- 
mhcchh. OAHaKO b pHAe CAyqaeB oHa orpa- 
HHHHBaeTCH cuenAeHHeM BeAymnx KOAec c 
onopHoft noBepxHOCTbio. TorAa ypaBHeHHe 
ABH>KeHHH MO>KeT 6biTb 3anHcauo TaK 

W-aj^^^iRzBiutyx P n Pb ^RzBifa — 

—ZJ KBA j/{r K r A ), (66) 

rAe hRzaui — cyMMapHan HopMaAbHan peaK- 
UHH Ha BeAymnx Konecax; 

2 P?ba — cyMMapHan HopMaAbHan peaKUHH ua 
BeAOMbix KOAecax; 

2 /k sa — CyMMapHMft MOMeHT HHepUHH BeAO- 
Mbix KOAec. 

AaH OAHHOUHOrO AByXOCHOTO aBTOMOOHAH 
C 33AHHMH BeAyUlHMH KOAecaMH, nOAb3yHCb 
paBeHCTBaMH (60 ) h ( 61), HaftAeM 2P 2Bm = 

— Rz 2 H 'ZRzbu—RzX, H, nOACTaBHB HX B 
paBeHCTBO (66) , noAyqHM 

G 2 Ly x cos<x/[L — Ag(<Px + /a)] = 

= G 0 (sina + j/G) -f P B + GJ a cosaX 
X [ L— r A (<p^ + f^)] /[ L— h e (<p x .+ + 

^Kl / / ( ^k^a)] • 

IloCAeAHHM qAeHOM, C0CT3BAHI0IUHM 2... 
3 % chau HHepuHH nocTynaTeAbHo ABH>Ky- 
mefiefl Maccu 3 Btomo 6 hah, mo>kho npeHeCpe- 
raTb, a ocTaAbHue HMeiOT coCcTBeHnue Ha3- 
B3HHH: 
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Tmoao-CKopocTHbie ceoticrea 



Pt.cu—Rz 2 <Px— G 2 Ly x cosa/| L-h g (q> x -\-f a ) ] 
thtoboh chaw no cuenjieHHio; 

^kh— G]f a COSa( L /'a(<P^r^-/a)] /[ 4- — 

+ M] CHJIOH COnpOTHBJieHHH KaqeHHIO 
HeBeaymHx KOAec. 

Toraa mojkho 3anncaTb P TQil =P n -\-P KH -\- 
+ P B + Pn. B Bbipa>KeHHH AAH CHAbI HHep- 
u,HH P„ b 3tom CAyqae OTCyTCTByeT mho>kh- 
Te/ib 6 Bp , nocKOJibKy H3MeHeHHe KHHeTHqecKOH 
3HeprHH BpamaiomHxcfl Macc (Kpoiwe HeBe- 
flyiJUHX KOJiec) He CBS3aHO C CHAOH B33HMO- 
aeftcTBHH Beaymwx Kojiec c Aoporofi. 

.Hah nepeAHenpHBOAHoro 3 btomo6hah 

P tcu = GiLcp^cosa/ [ L-\-hg[(f x -\~f a) ] ; Prh— 

= G 2 fa(L-\-r a (q> x -\-f a ) ] ( [L-\rhg{q> x -\-fa )} . 

JXjih. nojiHonpHBOiiHoro 3 btomo6hah P TCU = 
= G a ( p*cosa; P K h=0. 

Pa3HOCTb Ptcu — Pb=/ 5 cbch — CBOSOflHafl 

cHJia thth no cuenAeHHjo, a oTHomeHHe 
Pcaca/G a =D cll — AHHaMHqecKHH (})aKTOp no 
cuenjieHHJO. 

Bo mhothx cjiyqaHX (npn Majibix CKopoc- 
THX ABHXKeHHH, SojIblUHX 3HaqeHHHX K03(f)- 
4>HUHeHTa qp x , SojibuiOH Macce 3 btomo6hah) 
CHJIOH COnpOTHBJieHHH B03Ayxa MO>K HO npe- 
HeSperaTb. Toraa AHHaMHqecKHH 4>aKTop no 
cuenjieHHio: 

aBT0M06HJIH KJiaCCHqeCKOH KOMnOHOBKH 

D cll = atp*cosa/[L — h g (q> x -f /*)]; 

nepeflHenpHBOAHoro aBTOMoGnjin D cu = 

= b(f> x cosct/ [L+ft g (tp x +fo) ] ; 

nojinonpHBOAHoro 3 btomo6hah D cn =<p x . 

MancHMajibHoe ycKopeHHe, KOTopoe MO>KeT 
pa3BHB3Tb aBTOMoSHJib no ycjiOBHHM cuen- 
JieHHH, 

/ max = (^cu Sinot P KH / G a ) §■ 

Hah tohhhx pacqeTOB hcoOxoahmo yqH- 
TbIB3Tb H3MeHeHHe K03({)4)HUHeHTa (f) x —f(u ). 
Mo>kho npHMeHHTb rpat})HqecKHft mctoa, 
nOCTpOHB AAH AOpOTH C H3BeCTHbIMH 38BH- 
CHMOCTHMH <p x=f(v) H fa=f(V ) rpatJjHKH 
Prcu=P(v) hjih D cii =D(u) h Hcnojib3ya 
onHcaHHyio Bbiuue Memory onpeAeAeHHH na- 
paMeTpoB mroBO-CKopocTHbix cbohctb no 
MOLUHOCTH ABHraTeJIH. 

Ha pHc. 38 npHBeAeHbi rpatjjHKH ahh 3- 
MHqecKHx xapaKTepHCTHK AerKOBoro aBTO- 
mo6hah, paccqHTaHHbix no mowhocth ABHra- 
TejiH (KpHBbie / — IV) h cuenjieHHio (KpHBbie 
/ — 6) Ha Aoporax c pa3AHqnbiM noKpbiTHeM. 




0 10 20 30 v t m/c 

Phc. 38. J3,HHaMKiecKne xapaKTepHCTHKH: 

I— IV — no moiuhocth aBHrare^ia ajih 
cooTeeTCTByiomHx nepeAan (nepBoft — MetBepTofi) ; 
l — 3 — no cuenjieHHio coorBeTCTBeHHO Ha 
uiepoxoBaTOM, rjiaAKOM, mokpom aciJjaAbxoOexoHe 
c yneTOM 33 Bhchmocth <p*=/(i>); 4 — 6 — no cuen.ie- 
hhio npH tp x = cooTBeTCTBeHHO 0,8; 0,4 h 0,2 

B Tex cjiyqaax, KOrAa 3aBHCHM0CTb tp* = 
= f(v) HeH3BecTHa, cqHTaioT (p x = const (Kpn- 
Bbie 4 — 6 ). Ecah moh<ho npeHefiperaTb 
P B) to D ca =D(v) H3o6pa>KaeTCH npHMoft, 
napaAAeAbHOH och a6cu,HCC. 

§ 12. SKcnepHMeHTajibHoe 
onpeACJieHMe noKa3aTeAefl 
TJfirOBO-CKOpOCTHblX CBOHCTB 

Ha npaKTHKe 3KcnepHMeHTaAbHbiM nyTeM 
onpeACAHiOT nepBbie ACCHTb H3 paccMOTpeH- 
Hbix eAHHHHHbix noKa3aTeAefl THroao-CKopo- 
CTHblX CBOHCTB (cm. § 2). 06mHe Tpe6oBanHH 
npH HCnbITaHHHX, MeTOAbI HCnbIT3HHH, o6pa- 
6oTKa h oc))opMAeHHe pe3yAbTaTOB wcnbiTa- 
hhh perAaMeHTHpoBaHbi TOCT 22576 — 77 h 
OCT 37. 001.244—82. 

riepBbie mecTb noK33aTeAeH onpeACAHiOT 
Ha hhctom h cyxoM H3MepHTeAbHOM yqacT- 
Ke AoporH aahhoh He Menee 2 km (aah 
noKa3aTeAen 1, 3 h 4 AOCTaTOHHo yqacTKa 
AAHHOft 1 KM), npHMOAHHeHHOM, TOpH30H- 
TaAbHOM, C UeMeHTOSeTOHHblM HAH aC(J)aAb- 
TOfieTOHHblM TAaAKHM noKpbiTHeM (AOnyCTH- 
Mbl HepOBHOCTH C 1=0,5% aahhoh He 6oAee 
50 m). 

H3MepHTeAbHbifi yqacTOK AoporH aah on- 
peAeAeHHH CKOpOCTHOH XapaKTepHCTHKH Ha 
Aopore c nepeMeHHbiM npoAOAbHbiM npo- 
4>HAeM AOAH<eH HMeTb AJIHHy 13... 15 KM, 
ueMeHToSeTOHHoe hah acc))aAbTo6eTOHHoe 
noKpbiTHe, nAOTHOCTb pacnpeAeAeHHH yKAO- 




BKcnepuMenraAbHoe onpedeAenue noKasareAeu 
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HOB i AOAWHa 6 bITb 6 AH 3 K 0 H K HOpMaJIb- 
HOMy 3 aKOHy. 06 fl 3 aTeAbHO naAHqne onHoro 
noAi>eMa h oahoto cnycna aahhoh no 500 ... 
700 m c yKJioHOM 4 . .. 5 %. PaAnycw KpHBbix 
b ruiaHe aoa>khh 6 biTb He MeHee 1000 m. 
HanajibHaa h KOHeqHan ToqKH H 3 MepHTeAb- 
Horo yqacTKa aoa>khh HaxoAHTbCH npHMepHO 
Ha OAHOH BbICOTe HaA ypOBHCM MOpH. 

MHHHMaAbHyiO yCTOHHHByK) CKOpOCTb 
y min onpeAeAHiOT Ha AByx pacnoAOweHHbix 
nocAeAOBaTeAbHO H 3 MepHTeAbHbix yqacTKax 
AAHHOH no 100 M H paCCTOHHHeM Me>KAy 
hhmh 200. ..300 m. OcTaAbHbie xapaKTe- 
pHCTHKH yqaCTKOB T3KHe >Ke, KaK AAH 
onpeAeAeHHH nepBbix. inecTH noKa3aTeAeft. 

HcnbiTaHHH no . npeoAOAeHHio noA^eMOB 
npoBOAflT Ha cnennaAbHbix STaAAOHHbix 
nOA^eMaX C TBepAbIM, pOBHbIM nOKpblTHeM. 

npH onpeAejieHHH MHHHMaAbHOH ycToftqH- 
BOH CKOpOCTH TpOraHHe aBTOMOOHJIH C MeCTa 
H yeraHOBAeHHe MHHHMaAbHOH CKOpOCTH npo- 
H 3 BOAHTCH AO Bbie 3 Aa Ha MepHblH yqaeroK. 
3 aTeM 4 )HKcnpyeTCH BpeMH npoxoxKAeHHH 
nepBoro yqacTKa aahhoh 100 m. Ha npo- 
Me>KyToqHOM yqacTKe aahhoh 200.. .300 m 
CKOpOCTb AOA>KHa 6 wTb yBeAHqeHa pe 3 KHM 

Ha>«aTHeM Ha neAaAb noAann TonjiHBa ao 
OTKa3a. IlepeA HaqaAOM BToporo MepHoro 
yqacTKa aahhoh 100 m BHOBb ycraHaBAH- 
BaiOT MHHHMaAbHyiO CKOpOCTb H yqacTOK 
npoxoAHT, H3MepHH BpeMH. KpHTepneM AOC- 
THHCeHHH MHHHMaAbHO-yCTOHqHBOH CKOpOCTH 
HBAHCTCH ABHACeHHe aBTOMOSHAH 6e3 pbIBKOB 
H CTyKOB B TpaHCMHCCHH H OCTBHOBKH ABH- 
raTeAH bo BpeMH abhxkchhh h npH pe3K0M 
HaacaTHH Ha neAaAb noAaqH TonAHBa nocAe 
npOXOACACHHH MepHbIX yqaCTKOB AAHHOfi 

100 M. 

n P n onpeAeAeHHH t max aBTOModHAb, abh- 
>KymHftcH c o min> noABOAHT k HaqaAy 
noA'beMa, nocAe qero neAaAb nOAaqn TonAHBa 
Haa<HMaK)T ao OTKa 3 a h yAep)KHBaiOT b 3 tgm 
noAOH<eHHH ao KOHua onbua. 

MeTOAHKa SKcnepHMeHTaAbHoro onpeAeAe- 
HHH ycKopeHHft npH pa 3 roHe, chaw thth Ha 
Kpione h AAHHbi AHHaMHqecKH npeoAOAeBae- 
Moro noA'beMa He cTaHAapTH 30 B 3 Ha. 

HapHAy c BbICOKOH 06 -beKTHBHOCTbIO H 
AOCTOBepHOCTbJO 3 KCnepHMeHTaAbHOTO MeTO- 

Aa cAeAyeT OTMeTHTb h ero HeAOCTaTKH: 
OTHOCHteAbHo qacTHbift h cAyqaHHbift xapan- 



Tep noAyqeHHbix aaMepoB, HenoBTopHMOCTb 
yCAOBHHi 3 KCnepHMeHTa (b OC 06eHHOCTH ao- 
po>KHoro), cpaBHHTeAbHan y 30 CTb npeAeAOB 
BapbnpOBaHHH napaMetpoB 3btomo6hah h 
0 Kpy>KaK)meH epeAW, OTHOCHTeAbHan onac- 
HOCTb opraHH 3 au,HH h npoBeAeHHH hc- 
nbitaHHH. 



§ 13, PacHeTHO-aHajiHTHqecKoe 
onpeaeJieHHe noka 3 aiejieH 

THTOBO-CKOpOCTHblX CBOHCTB 



Aah pacqeTHOFO onpeAeAeHHH eAHHHHHWx 
noKa3aTeAefl THroBO-CKopocTHbix cbohctb 
(cm. § 2) HcnoAb3yeM ypaBHeHHe (50). 

MaKCHMaAbHan ckopocTb u max . CnopocTb 
onpeAeAHiOT na Bbicuien nepeAaqe npH /=0. 
B 3 tom CAyqae dv/dt= 0 h ypaBHeHHe 
(50) npeBpamaeTCH b aAreOpanqecKoe 

H^max + ^niax+C/^O, TOf AH 



* 2a. 



(67) 



PeuieHHe ypaBHeHHH (67) HMeeT Asa KOp- 
hh, onpeAeAHiomHx ABe SKCTpeMaAbHbie cko- 

pOCTH ABHXKeHHH npH pafiOTe ABHraTeAH c 
noAHOH noAaqen TonAHBa b 3aAaHHbix yc- 
aobhhx. riocKOAbKy BcerAa a,<c0 h 6,C>0, 
TO-OOAbUiaH H3 CKOpOCTeft (MaKCHMaAbHan) 
HMeeT MecTO, ecAH nepeA BTopwM hachom 
HHCAHT eAH CTOHT MHHyC. K.03(J)(})HnHeHT C, 
MO>KeT B 33BHCHMOCTH OT COOTHOUieHHH Be- 
AHHHH nepBOPO H BToporo HAeHOB paBeH- 
CTBa (53) HMeTb pa3HbIH 3HaK. EcAH Ci< 
<0 H 4diCi>bi 2 , TO BTOpOH HAeH HHCAHTeAH 
HMeeT MHHMoe 3HaqeHHe, hto yKa3biBaeT 
Ha HeBO3M0HCH0CTb ABHJKeHHH B 3aAaHHbIX 
yCAOBHHX. 

YCAOBHaH MaKCHMaAbHafl CKOpOCTb, BpeMH 

pa 3 roHa na nyTH 400 h 1000 m, BpeMH pa3- 
roHa ao 3aAaHHOH cnopocTH. 3th noKa3a- 
TeAH OnpeAeAHIOTCH H 3 CKOpOCTHOfi xapaK- 
TepHCTHKH P 33 T 0 H — BbiOer. flOSTOMy BHa- 
qaAe CAeAyeT paccMOTpeTb nocAeAOBaTeAb- 
HocTb ee pacneTa h nocTpoeHHH. 

CtcopocTHax xapaKTepucTUKa pa3SOH — 
ebi6ea MO>KeT 6biTb noerpoeHa c HcnoAb- 
30 B 3 HHeM ypaBHeHHH (50), ecAH npHHHTb, 
hto OHa noAyqeHa na Aopore, xapaKTepnaye- 
MOft 1=0. Pa3AeAHB B 3 TOM ypaBHeHHH 
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T moeo-CKopocTHbie ceoucraa 



nepeMeHHbie h npoH3BeAH HHTerpnpoBaHHe, 
nojiyMHM 



T p= m a fi B p 






dv 



+ bjU+c i 



( 68 ) 



npHHHMafl BO BHHM3HHe paBeHCTBO (68), no- 
Jiy4HM 



s ,= 



;{ 



m 



a 6 B P ln \ a i v +biV + C t \ - 



Hcnojib3yH aah HHTerpaJia npaBoii qacTH 
rafijiHuw HHTerpajiOB, nojiynn^ 

»m«». i, 

~4 Aa fr b i y* a fi~ b i 

ecjiH 4a i c i >bf\ 



m 

a sp 



P ‘ V*f“ 4 Vi 



X 



X In 



1 



2a t v + b . — \jbf-4afi 



2 ap + b i+-yj b?-4af i 



(69) 



a, (p - <?) 



In 



v — p 



, ecjiH 4 a.c.<frf , 



rjxe p vi q KopHH ypaBHeHHH a,t; 2 +^+ 



+Ci==0; y„/ h y K( — HaqaAbHan h KOHeHHaa 
CKopocTH Ha Ka>KAOH i-fi nepe^ane, na koto- 
pOH npOH3BOAHTCH pa3rOH. non 3H3K0M AO- 
rapH(|)MOB Hy>KHO 6paTb a6coAK)THbie 3Hane- 
HHH. 

JXah onpe/iejieHHH nym pa 3 roHa CAeAyeT 
jieByio qacTb AH^epeHUHaAbHoro ypaBHe- 
HHH (50) yMHO>KHTb H pa 3 AeJiHTb Ha dS 



dv dS 
dS dt 



mAp 



= + bjV + Cl . 



Ho dS/dt—v. Pa3AejiHB nepeMeHHbie h 
HHTerpnpyH, noAyqHM 

Sp/ = « Ap \ a v 2 + b v + C/ • 

V Hi 

Hcnojib3yn TaSAHUbi HHTerpaAOB, HaiUeM 



S pf= tn a 6 Bp | In | ap 2 +bp + Ci \ - 



U K< 

b < f dv 

2a, J ap 2 bp -f c { 

v ui 



— b{t p | . (70) 

Ha HH3uiefi nepejxaqe cqHTaiOT y H i=0, 
a CKopocTb v K i Ha Bcex nepeaaqax cootBeTCT- 
ByeT qacroTe n N . 

npn nepeKjnoqeHHH nepeAaq h BbiSere 
ypaBHeHne abhhcchhh 3btomo6hah npHHH- 

MaeT bha 

m , 6 .p-^ = - G >(fo+V 2 ) - 

-k,Fv 2 -P, ra -k v v, 

HAH 

m a 6 ap ^T ==a 1,2+6 U + C ’ 

rAe a'— — G a (kf-\-k a F)‘ t b'— — k Tp \ c'= 
— — G a/o P tpO- 

PetueHHe 3Toro ypaBHeHHH npH 3aAan- 
hhx 3HaqeHHHx BpeMeHH x„ nepeKjnoqeHHH 
nepe^aqa h ckopocth y K npeAbiAymefi ne- 
peAanH no3BOJineT onpeAeAHTb naAeHHe 
Ay„ ckopocth h nyTb, npoHAenubifi 3a 
BpeMH Tn, a TaK>Ke BpeMH h nyTb Bbidera 
(npn 3aAaHHbix v H h y K BbiCera). 

CtcopocTHyio xapaKTepucruKy pa3eona na 
ebicuied nepedane paccqHTbiBaioT no 4>op- 
MyjiaM (69) h (70), b KOTOpbix y„= 
= y min Ha Bbicuiefi nepeaaqe, a y K =0,95 u max . 

npn y K =y max , x p h S p CT3HOBHTCH 6eCKO- 
HeqHWMH. 

JXj ih onpeAeJieHHH y min nocTpoHM rpat|)HK 
(pnc. 39), Ha kotopom KpHBan / onpeae- 
JlHeT 3aBHCHMOCTb P T =/(u) Ha 33AaHHOH 
nepeaaqe npn nojiHofi noAaqe TonjiHBa, 
a KpHB3H 2 — 33BHCHM0CTb P a ~\-PB=f{v) npH 
{'=eonst. Tohkh nepeceqeHHH kphbwx / h 2 
cooTBeTCTByiOT paBencTBy Pr=pA+^ > B h 
onpeAeJiHiOT ycraHOBHBLUHecH ckopocth V\ w 
V2. npeAnojiojKHM, hto noA bjihhhhbm BHeui- 
Hero B03MymeHHH cxopocTb v\ B03pocJia Ha 
BejiHHHHy Ay. B cooTBeTCTBHH c pnc. 39 
nocAe oKOHqaHHH abSctbhh B03MymeHHH npn 
y=yi+Ay CHAa P T >P A +P B . 3to 03HaqaeT, 
hto P H >0, CAeAOBaTeAbHO h /> 0, t. e. npn 
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pHC. 39. 3aBHCHM0CTH TflrOBOii CHJIbI H CHJIbl 
COnpOTHBACHHH OT CKOpOCTH ABHHteHHH: 

/ — p T =jf(jj) npH noAiiofl nonane ToiuiHBa; V h 
1 " -- to a<e npH yMeHbuieHHOfi nonane roiMHBa; 
2, 2' H 2" — P ll -\-P e = f(v) npH paSAHUHHX BHeiHHHX 

COlipOTHBACHHHX 

HeH3MeHHOM nojioMfeHHH neAaAH noaaqH Ton- 
jiHBa cKopocTb B03pacTaeT ao Tex nop 
noKa He AOCTnrHeT 3HaqeHHH y 2 . Ecah 
nOA BAHHHHeM B03MyiH.eHHH CKOpOCTb V\ 
yMeHbtUHTCH H CTaHeT paBHOH V=V\ — Ay, 

to P T <P a -|-Pi», CAeAOBaTeAbHO, P„<0 h /<0, 

a CKopocTb 6yAeT yMeHbuiaTbca BiiAOTb ao 
AOCTHH ieHHH rt min , a 3aTeM AO octhhobkh 
ABH raTeAH. Ecah np« abhjkchhh co CKOpo- 
CTbio y 2 npoH30HAeT yBeAHqeHHe ee ao 3Haqe- 
HHH y 2 +Ay, TO 3TO npHBeAOT K B03HHKH0Be- 
hhio /<c 0, b pe3yAbTaTe qero cKopoci b CHOBa 
yMeHbiuHTCH ao u 2 . Ho AaAbHefluiero yMeHb- 
uieHHH ee npoH30HTH He mojkct, nocKOAbKy 
npH ak>6oh cKopocTH y=^y 2 — Ay B03HHKaeT 
noAOACHTeAbnoe ycKopeHHe, B03Bpamaioiuee 
ee k 3HaqeHHK> y 2 . CAeAOBaTeAbHo npn 
Hen3MeHHOM noAOJKeHHH neAaAH noAaqH Ton- 
AHBa ABHHCeHHe C AK>6ofi CKOpOCTblO, KpOMe 
y 2 , HBAaeTCH HeycToflqHBbiM, a abhjkchhc 
CO CKOpOCTblO V'2 — yCTOfiqHBbIM. YCAOBHA 
yCTOftqHBOCTH BbipaJKaiOTCH CAeAyiOUUHMH 
HepaBeHCTBaMn: 

dP- c /dv<d{P Jl -^-P f{ ) jdv — ABHMeHHe yc- 

TofiqHBoe; 

dP r /dy>3(P a -i-P B )/dy — ABH>KeHHe He- 
ycToflqHBoe. 

ripn yBeAHqeHHH BHeimiHx conpoTHBAe- 
hhh (KpHBas 2 ') vi yBeAHqHBaeTCH, a y 2 
yMeHbiuaeTCH. Ecah BHeuiHHe conpoTHBAe- 
HHH yBeAHqHAHCb HaCTOAbKO, qTO KpHBafl 2" 
33BHCHMOCTH 2Pi=f{v) H.NieeT C KpHBOfi 
P T = f(v) TOAbKO OAHy odmyio Toqny, to 
v\—V 2 h AK»6oe yBeAHqeHHe 2P, npnBOAHT 

K naACHHJO CKOpOCTH BnAOTb AO OCTaHOBKH 



ABHraTeAH (ABHweHHe HeycToftqHBo) . 

3HaqeHHH v\ h y 2 npH noAHofi noAaqe 
TonAHBa MoryT 6biTb HaftACHbi no (|)0pMyAe 
(67). JXah noAyqeHHH v\ b Heft nepeA 

BTOpbIM qAeHOM HHCAHTeAH HyXKHO 6paTb 
nAioc. CAyqaio, KorAa KpHBan 2" HMeeT 
c KpHBoft / oah>' odmyio ToqKy, cootbct- 
CTByeT paBeHCTBO 4 aiCi — bi, TorAa mhhh- 
MaAbHan ycTOHMHBan CKopocTb v\ — —bj 
/(2a,). 

PeryAHpoBaHne MHHHMaAbHoft ycTonqiiBofl 
CKopocTH abhjkchhh odecneqnBaeTca H3Me- 
HeHHeM noAaqw ToruiHBa, npH 3tom KpuBan 
P y —f(v) noAyqaeT HOBbie noAoweHHH V 
HAH /", qTO npHBOAHT K CMeiUOHHK) TOqeK 
nepeceqeHHH KpHBbix 2 a 1' hah 2 h /". 
^AH HCn0Ab30BaHHH (|)OpMyAb! (67) B 3THX 
CAyqaax HaAO HMeTb 3HaqeHHH kos^h- 
U.HCHTOB a„ bi, c is cooTBeTCTByiouiHx qac- 
THqHUM Harpy3KaM ABHraieAH. 

ripH 3iiaqHTejibHOM yMeHbmeiiHH noAaqn 
TonAHBa, qTO odbiqHo cooTBeTCTByeT abh- 
>KeHHK) aBTOMOdHAH no P0pH30HTaAbH0fi 
Aopore c TBepAbiM noKpbrrneM, KpHBbie 3a- 
BHCHMOCTH P T =/(y) MOryT He HMeTb MaKCH- 
My»4a, a hx HandoAbHiHe 3HaqeHHH coBnaAaib 
CO CKOpOCTblO, OnpeAeAHeMOH MHHHMaAbHOft 
ycToftqHBOH qacTo.Tofi » inin BpamenHH koach- 
qaToro BaAa ABnraTeAH. TorAa KpHBan 
p T =/(y) nepecenaeTCH c kphbwmh 1', 1" 
b OAHofi Toqne, a MHHHMaAbHan ycToftqnBan 
CKOpOCTb ABH>KeHHH COOTBCTCTByeT rt mi)r 

CKopocmaH xapaKTepucTUKa na dopoze 
c nepeMSHHbm npodoAbHbiM npo(puAeM onpe- 
AeAHCTCH C HCn0Ab30BaHHeM ypaBHeHHH 
(50), pemaeMoro aah KajKAoro ee yqacTKa 
c yqeroM 3aAaHHOH CKopocTH y max . V) H. 
Ha KajKAOM yqacTKe CKopocTb y tp onpeAe- 
AHIOT no OAHOH H3 MeTOAHK, OnHCaHHblX 
HHAie. 

MaKCHMaAbHbiii npeoAOAesaeMUH noAi>eM 

i max (a, ni , x ) (paccqHTbiBaioT npH dv/dt— 0). 
iiocKOAbKy npH npeoAOAeHHH MaKCHMaAbHbix 
noAbeMOB CKopocTb y neBeAHKa, to moacho 
cqHTaTb P B =0 H } a =fo. B 3TOM CAyqae 
AAH npeoAOAeHHH nOAT>eMa i max ( a m»x) ABH- 
raTeAb AOAA<eH pa3BHBaTb M Kmax . IloAb3yncb 
ypaBHeHHeM CHAOBoro SaAanca (42), mo>kho 
3anHcaTb 

M K(nax ^rTl t/ ^ G -J ^COSCtniax - ! - G]|Siri(X ln;) j, (71) 
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Tmoeo-CKOpocTHbie cao&CTea 



Ajih AopoHtHbix aBTOMofiHJien, xorAa mojk- 
ho C 4HTaTb sina=t; cosa=l, pewaa ypaB- 
HeHHe.( 71 ), nojiyqHM i max - M>max"tW 
/( G * r R )— fo . .ZIah aBTOMoOHJieft Bbicoxoft npo- 
xoahmocth a max Ha HH3LUHX nepeAanax 
mojkho HaftTH, peuiaa TpHroHOMeTpnqecKoe 
ypaBHeHHe (71 ), hjih mctoaom nocAeAO- 
BarejibHbix jipHdAH>xeHHH. B nepBOM npn- 
djlHJKeHHH npHHHMaiOT C0sa=l B CJieAyiO- 
meM cosot=cosai, rue ot \ onpeAeAHtOT H3 
pemeHHH nepBoro npHdAHJxeHHH. H Tax, ao 
noAyqeHHH AByx noc JieAOBaTeji bHbix npwdAH- 
xKeHHH c pa3HHuefl, paBHoft HanepeA 

33AaHHOH BeAHqHHe. 

yCTaHOBHBUiaflCfl CKOpOCTb Vycra Ha 3aTfliK- 
hom noAT»eMe. npHHHMaa bo BHHMaHHe, 
qTO dv/dt=0, noAyqHM KBaApaTHoe ypaB- 
HeHHe, H3 peiueHHH Koroporo 

y ycT«= [ ■ “ - V 6 ?- 4a f J / (2 fl i) • ( 72 ) 

yckopeHHe / npw 3aAaH hoh ckopocth v 
h onpeAejieHHbix Aopoxotbix ycjioBHHx. Hs 

paBeHCTBa (50) 

j=dv/dt= [a-,v 2 -\-biV+ci) / (m a 6 8 p) • (73) 

MaKCHMajibHoe ycxopeune / max . 3 to ycxo- 
peHHe onpeAeAHioT b Tex ;we ycAOBHax nan 
h ToqKy SKCTpeMyMa <j>yHxuHH j=f(v). 
H3 paBeHCTBa HyAio npoM3BOAHOH npaBofl 
qacTH paBeHCTBa (73) HattAeM CKopocTb 
Wskct, npH KOTOpOH /—/max"' ^3 kct = — bij 

/(2a,). rioACTaBJiHH 3HaqeHHe ZlsKCT b pa- 
BencTBO (73), mviyqHM 

/max = (^ bf/iOt) / (m a 6 Bp ) . 

CpeAHee ycKopeHHe / cp Ha 3aAaHHoft nepe- 
Aaqe 

"K 

/cp={t [ap 2 +t>?+c^dv\ / 
/[wi a 6 B p(y K . 

IlocAe HHTerpnpoBaHHH noAyqHM 

/c P = [aivl+v K v v +vl)/Z+bi{v K +v n ) /2+ 

+ci\ / (m a 6 8p ) . 

Cnjia thth Ha Kpioxe P c . 3Ta CHJia 
onpeACAaeTCH xax pa3H0CTb Me>KAy TaroBoft 



CHAOH H CHA3MH COIipOTHBAeHHH ABHJXeHHK) 
aBTOMofiHAH-Taraqa 

P'=Pr~P-P-P K . 

FIoAb3yacb TeMH >xe 4>opMyAaMH, hto h npH 
BbiBOAe ypaBHeHHa (50), noAyqHM 

P c = ap 2 + bp + c, — mJb Bp dv/dl. 

MaKCHMaAbHyio cHAy P Cmax n P H dv/dt— 0 
HaHAeM Tax ace, xax 6uao onpeAeAeHO 
j max- CxopocTb, COOTBCTCTByiOmaa P Cmax , 

v—~ bt/(2ai). 

X^AHHa AHHaMHqecxH npeoAOAesaeMoro 

noA^eirfa. flocxoAbxy 4)opMyAa (70) BbiBeAe- 
Ha npH AonymeHHH i=0, to aah pacqeTa 
ABH>xeHHa Ha noAi>eMe b Hee, a Tax>xe b 
4)opMyAy (69), no xoTopoft paccqHTbiBaeTca 
BpeMa Tp,, BXOAHmee b ypaBHeHHe (70); 

HyjKHO BMeCTO Ci nOACTaBHTb Ci—Ggi 

[cm. (|)0pMyAy (53)], rAe i AHHaMHqecxH 
npeoAOAeBaeMbiH noAT>eM. HaqaAbHaa cxo- 
pOCTb V» paBHa TOH, C XOTOpofi aBTOMOdHAb 
HaqHHaeT AHHaMHqecxoe npeoAOAeHHe 
noAteMa. OdbiHHo 3 to a max , xoTopyio aBTO- 
ModHAb MO>xeT pa3BHB3Tb Ha yqaCTxe, npeA- 
mecTByx)meM AHHaMHqecxn npeoAOAeBaeMO- 
My noA^eMy [cm. (JiopMyAy (67) j. KoHeqHaa 
cxopocTb v K onpeAeAaeTca noeraBAeHHbiMH 
ycAOBHaMH: ecAH HaAO onpeAeAHTb c 
yCAOBHeM B03M0JKH0CTH ASAbHeHlljerO ABH- 
>xeHHa nocAe AHHaMHqec xoro npeoAOAeHHa 
noAT>eMa, to v K =v min Ha yqacTxe, rAe 
3HaqeHHa i paBHbi AHHaMnqecxH npeoAOAe- 
BaeMOMy noA^eMy; ecAH paccqHTbiBaeTca 
npeAeAbHoe 3HaqeHHe S^, to a K =0. 

OdodmeHHbi A noxa3aTeAb TaroBo-cxopocT- 
Hbix cboActb. TaxHM noxa3aTeAeM aBAaeTca 
cpeAHaa cxopocTb y cp ABH>xeHHa aBTOModn- 
Aa, onpeAeAeHHaa b 3aAaHHbix aopo>xhwx 
ycAOBHax: Ha thoobom yqacTxe Aoporw, 
npn onpeAeAeHHOM e3AOBOM UHXAe hah 
MapiupyTe h t. n. 

HanpHMep, cxopocTHaa xapaxTepHCTHxa 
Ha Aopore c nepeMeHHbiM npoAOAbHbiM npo- 
4>HAeM cqHTaeTca THnHHHOH aah ododmeH- 
Hofi OUeHXH TarOBO-CXOpOCTHblX CBOHCTB 
aBTOModHAeft, 3xcnAyaTHpyx)mHxca Ha 
Aoporax MarHCTpaAbHO-xoAMHCToro THna. 

CxopocTHaa xapaxTepHCTHxa uHXAHqecxo- 
ro ABH)xeHHH npeACTaBAaeT codofl 33 bh- 
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CHMOCTb U cp OT KOH6MHOH CKOpOCTH pa3rOHa 
h ycraHOBHBiuerocH abhacchhh Ha npaMofi 
ropH30HTajibHOH Aopore c ycoBepmeHCTBO- 
B3HHHM IlOKpblTHeM H 33AaHHbIMH paCCTOH- 
HHHMH Me>KAy OCTaHOBKaMH. OHa MOH<eT 
6biTb Hcnojib30BaHa aah o6o6meHHofl ouchkh 
cKopocTHbix cbohctb aBTOMogHJieH, SKcriAya- 
Tnpyiom,HxcH b ropOACKHX, npHropoAHbix 
HAH COOTBeTCTByiOmHX yCAOBHHX C qaCTbl- 
MH OCTaHOBKaMH. 

Pa3AHqaioT eme ABe cpeAHHx cKopocTH. 

SKCnAyaTaUHOHHaH CKOpOCTb ABHHieHHfl 
yqHTbiBaer o6mee BpeMH t 0 6 m , 3aTpaqeHHoe 
Ha MapmpyTe, BKAioqaa BpeMH npocToeB 
Ha norpy3Ke h pa3rpy3Ke, nocaAKe h BbicaAKe 
nacca>KHpoB h Ap., 

^3 == S//o6lU- 

TeXHHqeCKaH CKOpOCTb ABHJKeHHH u T on- 
peAeAaeTCH BpeMCHeM HenpepbiBHoro abhjkc- 
HHH, CyMMHpyeMbIM TOAbKO CO BpeMCHeM 
cHTyauHOHHbix ocTaHOBOK (y cBeTO(J)opa). 

CKOPOCTH U cp , U, H U T B pa3HOH CTeneHH 
3aBHCHT OT THTOBO-CKOpoCTHblX CBOHCTB, B 
HaHSOAbtueH CTeneHH C HHMH CBH33H3 CKO- 
pOCTb U cp , B HaHMeHbllieH — CKOpOCTb V3. 

CymecTByeT HecKOAbKO mctoaob pacqeT- 
noro onpeABAeHHH CKopocTH u C p, npocTeft- 
UIHH OCHOBbIBaeTCH Ha SMnHpHqeCKOH CBH3H 
CKOpOCTefi U cp H u max 

TAe k v — K03(|)(|)HUHCHT, 3aBHCHIU,Hft OT KOH- 
KpeTHblX yCAOBHH ABHJKCHHH H THna 3BT0 - 
mo 6 hah hah aBTonoe3Aa. Tax, HanpHMep, 
AAH 3BTOnoe3AOB B MarHCTpaAbHO-XOAMHC- 
Tbix ycAOBHHx ^=0,645... 0,76. 

CpeAHHH CKOpOCTb ABHJKCHHH, a CAeAOBa- 
TeAbHO, H K034>4)HUHeHT k v B TOpOACKHX 
ycAOBHHx cymecTBeHHo HH«<e, qeM Ha Ma- 
THCTpaAHX, HTO oOliHCHHeTCH BAHHHHeM 
TpaHCnopTHbJX nOTOKOB H CHTyaiiHOHHblX 
(JjaKTOpOB (oCTaHOBKH y CBeTO(J)OpOB, CHHH<e- 
HHe CKopocTH ABHH<eHHH Ha nepexpecTKax h 
t. n.), orpaHHqeHHeM CKopocTH ABH>KeHHH 
(y m ax^on=60 KM/q). 

B ropHbIX ycAOBHHx CKOpOCTb U cp CHH- 
)KaeTCH rAaBHbiM o6pa30M b pe3yAbTaTe 
CAO>KHOCTH MaKponpO(j)HAH (npOAOAbHOTO H 
b nAaHe). 



BoAee TOMHbiM MeTOAOM onpeAeAeHHH 
CKopocTH u cp Ha 3aA3HHOM MapuipyTe HB- 
AHeTCH rpa(f)o-aHaAHTHqecKHH, npeAAO>KeH- 
HHft r. B. 3HMeAeBbiM: MapwpyT pa 3 ACAHiOT 
Ha nocAeAOBaTeAbHbie yqacTKH aahhoA Si; 
S 2 ; S 3 ;...,. S, h yKAOHaMH i\\ / 2 ; h', .... ii, 
CTpoHT rpa4)HK (pHc. 40, a), b nepBOM 
KBaApaHTe KOTOporo HaHOCHTCH AHHaMHqec- 
xaa xapaKTepwcTHKa, bo btopom — AnarpaM- 
Ma, cocTOHinan H3 npHMoyroAbHHKOB c ocho- 
B3HHHMH, pBBHblMH AAHH3M yqaCTKOB Si 
MapilipyTa, H BblC0T3MH, paBHbIMH K03(|)(()H- 
UHeHTaM i|> Ka>KAoro yqacTKa. JlaAee no- 
cTpoeHHeM (Ha pHc. 40, a noKa 3 aHo cTpeAr 
KaMH). OnpeAeAHiOT CKopocTH Ui; U 2 ; U 3 ; ..., 




a> 




Phc. 40. rpa0HKH AJin pacneTa cpeaHefi ckopocth 
ABHMCeHHfl: 

a — no MeTOAy I\ B. 3HMejieBa; 6 — no 
AHHaMHMecKOft H BgpOHTHOCTHOfi XapaKTepHCTHKaMJ 
/ — IV — 3aBHCHMOCTH D=/(o) Ha COOTBeTCTByroiUHX 
nepeaaqax 
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Tmoeo-CKopocTHue ceoUcrea 



Vi Ha cooTBeTCTByiomHx yqacTKax h no H3- 
BeCTHblM Si H Vi paCCMHTblBaiOT BpeMH 
abhjkchhh Ha Ka>KAOM yqacTKe. 

t i=Si/vi h y cp =2Si/2T,. 

3Ta *e MeTOAHKa MOACCT 6 blTb HCAOAb- 

30BaHa h aah aHaAHTHqecKoro pacqeTa. 
Ha Ka>KAOM yqacTxe cqHTaeTCH v— const, 
noaTOMy aah pacqeTa v\\ V 2 —vi MoateT 
6 uTb Hcnojib30BaHa c{)opMyAa (72) h Aaaee 
nocAeAOB 3 T,eAbHOCTb aHajiorHqHa nocAeAO- 
BaTeA bHocTH rpa<J>HqecKoro MeTOAa. Ochob- 
hum HfiAOCTaTKOM ~3Toro MeTOAa onpeACAe- 
hhh CKopocTH y cp hbahctch AonymeHHe 
06 OTCyTCTBHH HeyCTaHOBHBlllHXCH pe>KHMOB 
ABHHCeHHH, HTO n03B0AHeT peK0MeHA0B3Tb 
ero TOAbKO AAH npH6AH3HTeAbHOfi cpaBHH- 
TeAbHOfl OUeHKH THrOBO-CKOpOCTHbIX CBOftCTB 
aBTOMo 6 HAefi, KpoMe Toro, npn 3 HaqHTeAb- 
HOH npOTHMCeHHOCTH MapiUpyTa — fiOAblllOM 
qHCAe yqacTKOB, pacqeT noAyqaeTCH rpo- 
M03AKHM. 

BoAee coBepweHHbiM hbahctch mctoa 
pacqeTa cnopocTH v cp no AByM xapaicre- 
pHCTHK3M: AHHaMHqeCKOH H BepOHTHOCT- 

HOH. riOCAeAHKJK). HeofiXOAltMO HMeTb B BHAe 
HHTerpaAbHofl kphboh pacnpeAeAeHHH 
K03<J)(J)HUHeHTa lj3 r nOCipo'eHHOH .no CT3THC- : 
THqeCKHM AaHHblM KOHKpeTHbl’x AOpOHCHbIX . 
ycAOBHH, b KOTOpux , npeAnoAaraeTCH skc- 

nAyaTauHH. Hnjke npHBeAettw xapaicrepHc-. 

THKH pacnpeAeAeHHH K03<fxjHmHeHTa 
AAH pa 3 AHMHbIX AOpOACHblX yCJJOBHH. 



Pmc. 41. IlflOTHOCTH pacnpeAeJiemisi K 03 <M>HmieHTa 

^ anti pa3aHHHux Aopor: 

/ — c ac<|)aAbTo6eTOHHbiM nOKpbiTMeM; 2 — 

o6o6meHHaa KpHBaa; 3 — 6yjiw*HoB; 4 — rpyrn-OBofi 

hhh STOii HHTerpaAbHoft kphboh noKa3aHa 
CTpeAKaMH). OpAHHaTM AByx pacnoAOHceH- 
HblX pHAOM TOqeK COOTBeTCTByiOT BepOHT- 
HOCTHM P s (Vi) H Ps(V /+ 1) ABHJKeHHH CO 
CKOpOCTHMH Vi H ty-fi H Bblllie. BepOHTHOCTb 
ABHHCeHHH CO CKOpoCTbiO, H3MeHHtOlUefiCH 
B HHTepBBAe, HAH CO CpeAHeH CKOpOCTbK) 

b HHTepBaAe 

Ps{v cp i)=Ps(Vi) — P s {Vi + 1). 

jlHana30H cKopoereH abhjkbhhh pa36n- 
BaioT na i yqacTKOB (qeM OoAbtue yqacTKOB, 
TeM TOMHee pacqeT), b pe3yAbTaTe cooTBeTCT- 
ByiomHx nocTpoeHHH h noAcqeTOB noAyqaiOT 
3HaqeHHH p S i h y C p« aah Bcex yqacTKOB, TorAa 

£>cp— 1 /2(p*i/ Vcpi ) • 




ABTOMo^HAbHaH Aopora C 

TBepAbIM IlOKpblTHeM . . 

ByjibDKHoe, me6eHomioe, 
rpaBHHHoe uiocce . . . 

rpyHTOBaa Aopora yAOB- 

AeTBOpHTeAbHOrO COCTOHHHH 

Pa36HTas rpyHTOBaa ao- 

pora 

Be3Aopowbe 







0,022 


0,012 


0,032 


0,018 


0,045 


0,022 


0,08 


0,030 


0,16 


0,045 


xyio H 


BepOHT- 



HOCTHyio xapaKTepncTHKH c ueAbio pacqeT- 
hoto onpeAeAeHHH cpeAHeft cnopocTH abh- 
HceHHH Ha rpa^HKe, HMeiomeM qeTwpe 
KBaApaHTa (pnc. 40, 6 ). B qeTBepTOM KBaA- 

paHTe CTpOHT AOM3HyiO KpHByK), Ka>KAaH TOq- 
Ka KOTOpOH OnpeACAHeT BepOHTHOCTb ABH- 
JKeHHH C COOTBeTCTByiOmeH eft H GoAbUieH 
CKOpOCTbK) (nOCAeAOBaTeAbHOCTb nOCTpoe- 



Ha pHc. 41 noKa3aHbi KpHBbie haothocth 
pacnpeAeAeHHH K03(|)4)HUHeHTa aah Tpex 
BHAOB Aopor, Ha KOTOpbIX npOBOAHT KOHT- 
pOAbHbie HCnMTaHHH. IlAOTHOCTb BepOHTHOC- 
Ten aah Ka>KAofi AoporH paccqHTaHa npH 
cooTBeTCTByiomHx 3HaqeHHHX m ^ h 
B 3HTbIX H3 npHBeAeHHMX BblQie AaHHbIX. Ha 
3 tom *e pHcyHKe npHBeAena KpHBan nAOT- 
hocth pacnpeAeAeHHH aah o6o6meHHofi ao- 
porH. KpHBaa noerpoeHa no opAHHaTaM 
nAOTHocTeii BeponTHocTefi Tpex Aopor c yqe- 
TOM B3BemeHHOCTH KaMCAOfi H3 HHX, npHHH- 
twx b cooTBeTCTBHH c AeficTByiomeH npo- 
rpaMMOfi — MeTOAHKOfi AAHTeAbHblX KOHT- 
pOAbHblX HCnbITaHHH AAH 3BTOM06HAeH — 
THraqefi rpynnu B. Hoporw b ycAOBHHX 
ropoAa no 3HaqeHHio KoatjxJiHUHeHTa tj) 6 hah 
npnpaBHeHW k AOporaM o6mero noAb30Ba- 
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hhh c ueMeHTo6eTOHHbiM h ac<J)ajibTo6eTOH- 
HbiM noKpHTHCM. 06o6meHHaH Aopora xa- 
paKTepH3yeTCH HecHMMeTpHHHbiM pacnpeAe- 
jieHHeM THna riapcoHa. 3iy KpHByio mo>kho 
nepecrpoHTb rpat})HMecKHM nyTeM b hhtc- 
/rpaAbHyio m Hcnojib30BaTb aah onpeASAe- 
hhh y cp . 

HaH6cwiee TOMHoe onpeAeAenne y cp 6a- 
3HpyeTca Ha onpeAeAeHHH BpeMCHH npo- 
xo>KAeHHfl ynacTKOB MapiupyTa c /=const 



nyTeM HHTerpHpOBaHHH ypaBHeHHH ( 50 ) npn 
H3BeCTHb!X Si H V H . 

PeaAH3auHH na 3BM MaTeMatHqecKOH 

MOAeAH ABHACeHHH OCHOBaHa Ha nOCTpoeHHH 
AornnecKofl cxeMbt. BbiMHCAHTeAbHbifl npo- 
uecc aah Ka»<Aoro yqacTKa BKAionaeT b 
ce6a ABa ochobhmx STana: onpeAeAeHHe 
pe>KHMa ABHAieHHH B 33BHCHMOCTH OT AO- 
poA< hux ycAOBHfi Ha A3HH0M yqacTKe TpaCCH 
h ckopocth h paeqeTa T, H V K i no npHBCACH- 
HblM BbUlie 4>OpMyAaM. 
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Txeoeo-CKOpocTHbie caotLcrea 



Ha nepBOM 3Tane aah KajKAoro yqacTKa 
AoporH onpeAejiaioT, Syaer jih aBTOMoSHAb 
ABHraTbCH C nOCTOHHHOft MBKCHMajIbHO B03- 
MOHCHOH B flaHHbIX AOpOJKHbIX yCAOBHHX 
(y max ) CKopocTbio, c ycKopeHHeM hah 3a- 
MeAJieHHeM. BbiacHfliOT HeoOxoAHMocTb h 
mom6ht nepeKJiioqeHHH nepeaaq — moabah- 
pyiOT jiorHKy achctbhh boahtcah, nepeA 
KOTOpbIM CTOHT 3aAaMa ITpOHTH Tpaccy 
Ha MBKCHMaJIbHO B03M0>KH0ft CKOpOCTH npH 
saAaHHhix orpaHHHeHHHx (HanpHMep, no 
CKOpOCTH) . AjiropHTM peilieHHH 3TOH 3aAa- 
qn noHCHfleTCH o6o6meHHofi cxeMoft pwc. 42. 

Pe)KHM ABH>KeHHH onpeAeAHiOT cpaBHe- 
H«eM cKopocrefl v„ h y max , BbiqHCAeHHoft 
no <J)opMyjie (67). Ecah o„<o max (v H >v max ) , 
to aBTOMofin^b Aoji*eH nepefiTH b pe>KHM 
pa3rOHa (TOpMOJKeHHfl). npH v n —v max 
ABHM<eHHe 6yo,eT paBHOMepHbiM. 

JUa Bbi6opa AajibHeHuiero xo^a BbiqHC- 
jieHHH onpeAejinioT, ao KaKOft ckopocth 
MOHC er pa3rOHHTbCH AH6o T0pM03HTb 3BT0- 
MoCnjib. npH onpeAejieHHH bo3mo>khocth 
ABHJK eHHH CO CKOpOCTblO V mm ■ CAeAyeT 
BbiqHCJiHTb nyTb 5 P pa3roHa no <J)opMyAe (70) 
H nyTb TOpMOH<eHHH AO 0 max , eCAH BeAHqHHa 
ee aokht b npeAe^ax HHTepBaAa cKopocTeft 
to ft nepeAaqn, Ha KOTopoft abhhcctch bbto- 

MOfiHAb, HAH AO npeAeAbHOft CKOpOCTH 

Abh>K6hhh Ha AaHHofi nepeAaqe u max ; 
(u min f n P H TOpMOHCeHHH ) . EcAH S p 60AbLlie 
Aahhw yqacTKa S, to KOHeqHan CKopocTb 
ABHXKGHHH Ha yqaCTKe V K H BpeMH ABHWeHHH 
B A3HH0M pe)KHMe T p OnpeAOAHiOT H3 
BbipaHceHHft (67), (69) hah (70). Ecah we 
AAHHa yqacTKa AocTaTOqHa aah AocTHweHHH 
HaMeqeHHoft ckopocth, to t p onpeAfiAHiOT 
no (J)opMyAe (69) hah (70), a Ha oeraBiuefi- 
ch qacTH yqacTKa onpeASAHioT pe>KHM 
ABH>neHHH Tan we, Kan h b naqaAe yqacTKa. 
Ecah AOCTHrnyTa MaKCHMaAbHaa w maxf npn 



pa3roHe (MHHHMaAbHaa u mjn/ npH TopMowe- 
hhh) CKopocTb Ha AaHHoft nepeAaqe, AaAb- 
HeftuJHft pa3POH (TOpMOHCeHHe) npOH3BOAflT 
Ha 6AH3Ae)Kameft Bbicuieft (HH3iueft) nepe- 
Aaqe. npH AOCTHWeHHH CKOpOCTH O max 
aBTOMo0HAb AOAHceH nepeftTH Ha pewHM paB- 
HOMepHoro abhwchhh ao KOHua yqacTKa. 
Ha CAeAyiomeM yqaCTKe npouecc BbiqHCAe- 
hhh noBTopaeTca. CKopocTbio u„ Ha hobom 
yqaCTKe hbahbtch CKopocTb u K , BbiqHCAeHHan 
Ha npeAbiAymeM yqaCTKe. flpouecc 3aKaH- 
qHBaeTCH, KorAa npocqHTaHbi Bee yqacTKH, 
HAH B CAyqae, eCAH aBTOMo6HAb AOCTHTHeT 
CKOpOCTH, paBHOft HyAIO. 

B moabah abhwchhh npeAycMaTpHBaeTca 
BBeAeHHe orpaHHqeHHH no ckopocth. 3aAa- 
HHe OrpaHHHHBaiOmeft CKOpOCTH t>orp BAHaeT 
TOAbKO Ha BeAHHHHy O max , He MeHHH cxeMM 
aAropHTMa BO BCeM OCTaAbHOM. 

OfiwqHo KaK 3KcnepHMeHTaAbHyio, TaK 
h pacqeTHyio oueHKy 3KcnAyaTaunoHHbix 
CBOftCTB npOBOAHT npH 3HaqeHHHX TeXHH- 
qecKHX napaMeTpoB, cooTBeTCTByiomHx ho- 
bwm, TexHHqecKH HcnpaBHbiM 3btomo6hahm. 
B peaAbHoft 3KcnAyaTauHH 3 btomo6hah 
HMeioT 6oAee HH3KHe 3HaqeHHH TexHHqec- 
khx napaMeTpoB h, KaK cAeACTBHe, yxyA- 
LueHHbie noKa3aTeAH 3KcnAyaTauHOHHbix 
CBOHCTB. 

B COOTBeTCTBHH C HOpMBTHBHblMH AO- 
KyMeHTaMH H3MeHeHHe TexHHqecKHx na- 
paMeTpoB AonycKaeTca ao npeAeAbHbix 3Ha- 
qeHHH, npn KOTopux AaAbHeftmaH 3KcnAya- 
TaUHH aBTOMOOHAH HeB03M0>KHa HAH 3KO- 
HOMHqecKH HeueAecoo6pa3Ha. Hn^e npHBe- 
AeHbl H0pM3THBHbie h npeAeAbHbie (3Ha- 
qeHHH b cKo6Kax) napaMeTpbi, no kotopum 
MO>KHO cyAHTb O CTeneHH B03 MO>K HOTO 
yXyAUieHHH THrOBO-CKOpOCTHbIX CBOftCTB B 
npouecce 3KcnAyaTauHH pa3AHqHbix 3btomo- 
SHAeft. 



ABTOMOfiHAb . . . 

MoiAHocTb Ha BeAy- 
luhx KOAeca x Ha npa- 
Moft nepeAaqe (b 
kBt) npH CKOpOCTH 
(b km/h): 


TA3-24 


71hA3-677 


TA3-53 


3HJI-130 

(431410)* 


MA3-500 


KaMA3-5320 


50 


— 


— 


41,2 (35,3) 


55,1 (44,1) 


— 


— 


60 


— 


85,3 ( 70,6) 


47,8 (36,8) 


66,2 (51,5) 


81 (75) 


— 


70 


— 


— 


— 


— 


— 


99,3 (72) 


90 


33 (22) 


— 


_ 


— 


— 


__ 
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MomHOCTb, 3aTpaqn- 
saeMan Ha n pH boa 
rpaHCMHCCHH H Be- 
AyiUHX KOAeC 3BT0- 

mo6hah, kBt 8.8 (17,6) 16,2 (25,7) 7,35 (16,2) 10,3 (19,1) — — 

Cana, Heo6xoAHMaH 
na npHBOA He3a- 
TOpMOJKeHHblX KO- 

jiec, H: 

nepeAHHx . . . 100 (150) 200 (400) 100 (400) 200 (400) 200 (400) 200 (400) 

33AHHX .... 150 (200) 300 (600) 200 (500) 300 (700) 400 (800) 400 (800) 



* 06o3naqeHHe 3 btomo6hah b coot B etCTBHH c OCT 37.001.269 — 83. 



npHM 6 H 3 HHe. 3HaqeHHH 6e3 ckoOok — HOMHHaAbHbie, b CKoOxax — ripeAeAbHbie. 



H3 npHBexieHHbix AaHHbix CAeAyeT, mto 

OCHOBHOH npnqHHOH CHHWeHHH THTOBO-CKO- 
pocTHbix cbohctb aBTOMoOHAH b npouecce 
SKcnAyaTauHH hbahctch yxyAuieHne xapax- 
repHCTHK ABHraTeAefi. 3 to noATBepxKAaeTCH 
h pe3yAbtaTaMH araTHCTHqecKoro aHaAH3a 
xapaKTepHCTHK ABHraTeAeft 5IM3-238 h 
HM3-236, CHHTbix na CTeHAax nepeA KanH- 
TaAbHbiM peMOHTOM h nocAe Hero. HH>Ke 
npHBeAeHbi qwcAOBbie 3HaqeHHH ko3(Jh|)h- 
uneHTOB 3aBncHMocTH M K =a M n 2 -\-b M n-\-c«, 
npn pa3AHMHbix HapafioTKax b vcaobhhx 
SK criAyaTauHH KaTeropHH I aah hobwx 
HAH KanHTaAbHO OTpeMOHTHpOBaHHblX ABH- 
raTeAefi. 



HM3-238 ( a 6 T 0 M 06 uAeu-ca.M 0 cea.A 08 ceMeucrea 
KpA3) 

HapaSoTKa, rue. km 0 220 280 

K034xf)HU.HeHTbi: 

— a„10 5 20,06 26,15 12,4 

b„ 10 4 . . . . 5994 7406 3188 

Cm 434,76 328,14 595,34 



AM3-236 ( aerOMobuAeu-coMOceaAoe 
ceMeucrea MA3) 



Hapa6oTKa, twc. km 


. 30 


100 


230 


Ko9(b(bHUHeHTb!: 

— a M 10 5 . . . 


. 13,57 


10,92 


8,25 


b„Uf .... 


. 4012 


2923 


1825 




. 359,78 


390,43 


539,42 



no npHBeAeHHbiM ABHHbiM aah onpeAe- 
AeHHOH qacoTbi BpameHHH n, KOAeHqaToro 
BaAa mo>kho onpeAeAHTb 3HaqeHHH M K 
aah Tpex 3HaqeHHfi npo6era Si, nocAe qero 
paccHHTaTb K 03 (fi(J)HLi,neHTbi perpeccHOHHbix 

3 3aK. 1365 



ypaBHeHHH 3aBHCHMOCTH MOMeHTa A4 K ot 
H apaOoTKH 5 aah k8>kaoh paccqHTbiBaeMoft 
qacTOTbi BpameHHH KOAeHqaToro BaAa 

(pwc. 43). 




Pkc. 43. 3asHCHMOCTb h3M£hchh<i KpyTHiuero 
MOMenTa ABHraTejm HM3-238 npn n=1500 mhh~' ot 
HapaGoTKH 

HcnoAb30BaHHe sthx AaHHbix npn pacqeTe 
OUeHOMHbIX nOKa3aTeAefl THPOBO-CKOpOCTHblX 
CBOftCTB AaeT B03MO>KHOCTb yqecTb HX H3- 
MeHeHHe npn ak> 6 oh KOHKpeTHOH HapaOoTKe 
b npouecce SKcriAyaTauHH. 

PaccMOTpeHHbie cnoco6w onpeAeAeHHH 
y C p MoryT 6biTb Hcn0Ab3OBaHbi aah pemeHHH 
npaKTuqecKHX 3aAaq, CBH3HHHbix c cpaBHH- 
TeAbHOft OUeHKOfl pa3AHqHblX aBTOMOdHAefi, 
riAaHHpoBaHHeM nepeB030K, HCjCAeAOBaHHew 
CTeneHH BAHHHHH pa3AHqHbIX KOHCTpyKTHB- 
HblX 4>aKTOpOB H Ap. 3 tO AaeT B03MOXKHOCTb 

npw npoeKTHpoBaHHH o6ochob3hho onpeAe- 
AHTb rAaBHbie HanpaBAeHHH coBepmeHCTBo- 
b3hhh aBTOMo6HAH h oOecneqHTb ero 
pa3pa6oTKy na hcoOxoahmom TexHHqecKOM 
ypOBHe C UeAbFO AOCTHWeHHH B 3KCnAya- 
TaUHH MBKCHMaAbHOH npHCnOCOSAeHHOCTH 
K KOHKpeTHbIM AOpO>KHbJM yCAOBHHM. 
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§ 14. OnpeAejieHHH 

TopMOJKeHHe — nponecc co3aaHHH h H 3Me- 
H6HHH HCKyCCTBeHHOrO COnpOTHBJieHHH ABH- 
>K6HH10 aBTOMOSHJia C. UejlblO yMeHbQieHHH 
ero CKopocTH hjih yAep>KanHH nenoABH>K- 
HblM OTilOCHTejlbHO AOpOI'H. 

TopM03Hbie CBOHCTBa — COBOKV n HOCTb 
cbohctb, onpe.aejiHioiH.Hx MaKCHMajibnoe 3a- 
MeaaeHHe aBTOModnaa npn ero aBHH<eHHH 
Ha pa3JiHMHbix aoporax b T 0pM03H0M pe>KH- 
Me, upeaeabHbie 3HaqeiiHH BHeuiHHx cha, 
II P H aeHCTBHH KOTOpbIX 3aT0pM0H<eHHblft 
aBTOModnab naae>KHO yaepjKHBaeTCH Ha 
wecTe hjih HMecT neodxoAHMbie MHHHMaab- 
Hwe ycTaiioBHBimieca ckopocth npn aBH>Ke- 
HHH noa yKJlOH. 

T0pM03H0fi pe>KHM — pe>KHM, npH KOTOpOM 
ko BceM hjih HecKoabKHM KOJiecaM noa- 
BOaHTCH T0pM03Hbie MOMeHTM. 

TopM03Hbie CBOfiCTBa OTHOCHTCH K Ba>K- 
HeftuiHM H3 SKcnayaTauHOHHbix cboSctb, 
onpeaejiaiomHX aKTHBHyto 5e3onacHOCTb aB- 
tomo 6 hjih, noa KOTopofi noHHMaeTca cobo- 
KynHocTb cneunajibubix KOHCTpyKTHBHbix Me- 
ponpHHTHH, odecnequBaiouiHx cHHHteti we bc- 
POHTHOCTH BO 3HHKH0BeHHH ZITFI. 

B BHAV 6oabLuoro 3HaqeHHH cbohctb, 
onpeae.iHiomHX 6e3onacHocTb aBHjKeHHH aB- 
tomo 6 hjih, hx peraaMeiiTanHH HBJiaeTCH 
npeaMeTOM paaa MetfcavHapoaHbix AOKyiweH- 
TOB. TopM03Hbie CBOHCTBa peiViaMCHTHpO- 
BaHbi npaBHJiaMH Ne 13 KoMHTexa no 
BuyTpeHHeMy TpancnopTy EBponeftcKOH 3 ko- 
HOMHqecKofi Komhcchh 0praHH3auHH o6i>c- 
AHHeHHbix HaiiHft (E3K OOH). B cooTBerer- 
BHH C 3THMH npaBHJIBMM pa3pa6aTblBatOTCH 

HauHOHaabHbie cTanaapTbi. B CCCP ajih ho- 
bux aBTOModHaefl AeficTByeT TOCT 22895— 
77, a ajih aBTOModHJieH, HaxoAHmHxcH 
b 3KcnayaTauHH, — TOCT 25478 — 82. 

§ 15. OuetiOHHbie noKa3aTejin 

H HOpMbI 

OueHOHHblMH nOKasaTejIHMH 3(})(|)eKTHB- 
H0CTH padoqefl H 3anaCH0H T0pM03HblX 
CHCreM HBJIHfOTCH yCTaHOBHBLUeCCH 3a\1CA- 
JieHHe /\ tl , cooTBeTCTByiouiee abhwghhio 
BBTOMO dHAH npH nOCTOHHHOM yCHJIHH B03- 
AeHCTBHfl Ha T0PM03HVK) ueAaJib B ycjio- 
BHHX, OrOBOpeHHbIX TOCTom, H MHHHM3Jlb- 
HblH T0pM03H0H FiyTb S T — paCCTOHHHe, npO- 




OtienoHHbie noKa3are.iu 
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xoAHMoe aBTOMo6H.ieM or MOMeirra na>Ka- 
THH HH lieaajlb AO OCTaitOBKH. 

H-TH aBT0M0C3A0B AO 11 OAH HT8A bl 1 I >1 H OUC- 

noMHwfl iioKaaaTeAb BpeMH cpafiarbiBaunfl 
r t!> BpeMn or momchtji na>KaTn>i ua Top- 
Mo:tiiyio ne/ia.'ib ;io aocth>k6hhr f yrt . II pH 
creHAOBux HcuwraHHHx oueHoquwMH nona- 

laTtvrwM h no TOCT 22895 77 hbajuotch 
cyMMapHafl TopMoanan chah XP h BpcMH 
cpafiarbiBMHHH r C |„ a no fOCT 25478 -82 --••• 
oCman VAe.ibiiaH TopMoanan chah y,~ 
“£P™ P /G’«, upexiH cpafiarbitiaiiHH t,- p ii 
K oa(j)(J)HmieuT oceiioH nepaiinoMepnociH Top- 
,V1 03 II b) X C HA k n = ( Pron ,wb Prop. iip ) /( P-i o»..h-b " f“ 

+ P TON ll|>) ' 

OuoiioniibiM noKaaaTejieM ctohuohiioh 
T opMo:moH cm ere mm huahotch eiuia XP r „,, 
npH roeTHpoHaimwx yejioHHHx, uenoMora- 
TC.IbHOH TOpM03HOH' CHCTeMbl VCTailOBHB- 
nianoH cKopoerb na cuycKC e VKaaaiuibiMH 
b I'OCT 22895 -77 itapaweTpaMH. - HopMa- 

THBflbK! 3 Hi) BOilHH OIICUOMHWX noKfl3ilTeJlCH 
AAH aBTOTpilHCHOpTHblX CpCACTB, UpHHH- 

MacMwx k 1 1 p o 1 1 3 h o;ic t b y , (TOCT 22895 - 
77), HH 3 naMaioT i !3 vcaouhh eooTBercr- 

BUH MX liapil MOTpiJM JVMfUHX MOACACH 
c yneTOM nepcneKTHB pa3BHTHfl b 3 a- 
bhchmocth ot KaTeropHH aBTOTpaHCnOpTHWX 
CpCACTB (Ta6A. 3). 

Hah paOoqefi topmo3hoh CHCTeMbl hobwx 
aBTOMo6HAefi bccx KaTeropHH HopMaTHBHbie 



3. KaxeropHH aBTOTpaHcnopTHbix cpeaciB 



KaTe- 

ropHH 


IlOviHaH Mac- 
ca, t 


HatiMeiiOBaHHe aBTOTpaKTOp- 
iioro cpeACTBa 


Mi 


CoorBeT- 
CTByeT fKWlHOH 
Macce 6a30- 
BOM MOiieAH 


Abto6>'cw, nacca>KHp- 

CKHe aBTOMOSHAH H HX, MO- 

AH<j)MKauHH, a TaK»ce nac- 
caxtHpcKHe aBTonoe3Aa c 
MHCvlOM MeCT aah chachh h 
H e SoAee 8 


Mi 


Ro 5 


To >ne, HMeioutHe 6aiee 

8 MeCT AAB CHACHHH 


m 3 


Cb. 5 


To x<e 


Ni 


Ro 3,5 


Ppy30Bbie 3 btomo6hah, 
aBTOMoOHJiH-THraqH h rpy- 
30Bbie aBTonoe3aa 


Ni 


Cb. 3,5 ao 12 


To >xe 


N 3 


Cb. 12 


» 


0 , 


£o 0,75 


ripHuenw h nojiynpHuenw 


o> 


Ho 3,5 


To x<e 


0 : :j 


Ho 10 


» 




Cb. 10 


» 



3HaqeHHa S T h / yc T ycTanaBAHBaiOTCH coot- 
BeTCTBeHHO AByM TnnaM HcnwTaHHft. Hcnw- 
TaHHa THna O, KorAa TeMiiepaTypa, H3Me- 
peHHaa b6ah3h noBepxHocTH TpeHHH Top- 
M03Horo 6apa6aHa hah ahck 3 MeHee 100°C 
(xOAOAHbie T0pM03a) H HCnbITaHHH THna I 
— T0pM03Hbie M6xaHH3Mbi pa3orpeTbi no 
TOCTHpOBaHHOfi MeTOAHKe (rOpHHHe TOp- 
M03a). 

Hah aBTOTpaHcnopTHbix cpeACTB Karero- 
pnft M2, Ms, Af 3 h O4 h aBTonoe3AOB, 
y KOTopbix TaraqaMH hbahiotch 3 btomo 6 hah 
K aTeropnfi h N 3 npeAycMOTpeHbi aohoa- 
HHTeAbHbie HCnbITaHHH THna II — TOpMOJKe- 
HHe nocAe ABHaceHHH Ha 3aTH)KHbix cnycnax. 

HopMaTHBHbie 3Haqe»HH S T h / ycT aah 
3anaCH0H T0pM03HOH CHCTeMbl HOBWX 3BTO- 
mo 6 hach, a TaKHce pa6oqeii h 3anacHoft 
CHCTeM aBTOMOSHAefi, HaXOAHlUHXCH B 3KC- 
nAyaTauHH, cooTBeTCTByiOT ncnwTaHHHM TH- 
na 0. Ychahh na topmo 3 hoh neAaAH npn 
Bcex BHAax HcnwTaHHH He aoajkhu npe- 
BbiuiaTb 490 H aah hobwx aBTOTpaHcnopT- 
Hbix cpeACTB KaTeropHH Mi h HaxoAfliilHxcH 

b SKcnAyaTauHH KaTeropHH Mi, M 2 , M 3 h 
687 H aah ocTaAbHbix KaTeropnft. YcHAHe 
Ha TopM03HOM pwqare 392 H. 

HopMaTHBHbie 3HaneHHH j y „ aah nenw- 
TaHHft THna 0 hobwx aBTOTpaHcnopTHWx 
cpeACTB npHBeAeHbi hhjkc: 



KaTeropHSi 


M, 


Ms, M 3 Ni 


N 2 


n 3 


Haqa.’ibHaH cxopocTb Top- 
MOJKeHHH Vo, KM/q . . 


80 


60 


70 


50 


40 


/yci, m/c 2 . He MCHee: 
paOoqefi topmo3hoh 

CHCTeMbl 


7 


6 




5,5 




3anacHoft TOpM03Hoft 
CHCTeMbl 


2,9 


2,5 


— 


2,2 


— 


HopMaTHBHwe 3naqeHHH 


jyc t npH 


HcnbiTa- 





hhhx THna I cocTaBAHioT 0,8; THna II — 
0,75 npnBeAeHHbix 3HaqeHHfi. 

y aBTOModHJiefi, h a xo ah hih xc h b SKcnjiya- 
TaUHH, HaqaAbHafl CKOpOCTb TOpMOWeHHH 

AAH Bcex KaTeropHft paBHa 40. km/h, nopMa--. 
THBHbie 3HaqeHHH /ycT AAH aBTOMOfiHAH 
noAHofi Maccw yMeHbuieHw npH6AH3HTejibHO 
Ha 25%, a BpeMH cpaCaTWBaHHH cootbct- 
cTBeHHo yBeAHqeHo (HaiipHMep, aah KaTe- 
ropHH N 3 2 pasa). B TOCT 25478—82 
yKa3aHbi TaK*e HopMaTHBHbie 3HaqeHHH 
/yet AAH aBTOMOSHJiefi B CHapHHteHHOM CO- 
CTOHHHH. HopMaTHBHWe 3H3qeHHH S T MOJKHO 



3 : 
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onpe^ejiHTb no (jjopMVJie S 1 = Avo-\-v‘o/ 
/(26/ycT), r^e A =0,1(0,11) aah KaTeropHH 
M\\ >1=0, 15 (0,19) aah KaTeropHA , M2, M 3 
h N; .4=0,18(0,24) — - aah rpy30Bbix aBTO- 
noe3AOB (3HaqeHHH b cKofiKax aah 3bto- 
Mo6HAeHi, HaxoAaiunxcfl b SKcnjiyaTauHH). 

HeKoTopwe oueHOMHbie noKa3aTeAH ctch- 

AOBblX HCnblT3HHH OAH03H3HHO CBH3aHbl 
c j yi-T- CyMiwapHaa TopM03Ha« cHAa ZP T op= 
= {jycr/ g) 1 00m a ; yT—jycr/g- 

B 33 BHCHMOCTH OT KaTeropHH 3 BT 0 - 
TpaHcnopTHbix cpeACTB 3 HaqeHHB t cp H 3 Me- 
hbkdtch b npeAeAax 0,6... 1,2, a 3HaqeHHH 
k„ b npeAejiax 0,09...0,13 (POCT 25478 — 82). 

HopMaTHBHbie 3HaqeHHB SP TOp CTOBHOUHOH 
CHCTeMbi HOBbix aBTOMoSHAefl npeAycMaTpq- 
Baior yAep>KaHne hx (noAHofi Maccbi) 
Ha yKJioHe He MeHee: 25% — KaTeropHH Af, 
20% — KaTeropHH N, 18% — KaTeropHH O 
H 3BTOnoe3AOB, 12% — aBTOMOSHAefl- 
THraqeft npH OTCyTCTBHH TOpMOHCeHHH oc- 
TaAbHbix 3BeHbeB aBTonoe3Aa. JCUa bbto- 
Mo6n,neft, HaxoAHinHxcH b 3KcnAyaTauHH, 
CTOHHoqHaa T 0 pM 03 Ha« CHCTeMa AOA>KHa 
oOecneqHBaTb HenoABHWHoe cocTOHHHe aB- 
tomo6hah noAHOH Maccbi Ha noA'beiwe c 
yKAOHOM 16%, a B CHapflJKeHHOM COCTOH- 
HHH — 23% AAH KaTeropHH M H 31% 
aah KaTeropHH N. 

BenoMoraTeAbHaH TopM03Haa CHCTeMa ho- 
Bbix aBTOMo6HAefl AOAJKHa 6e3 npHMeHe- 
hhh hhux TopM03Hux CHCTeM oOecneqHTb 
ABH>KeHHe CO CKOpOCTbK) i/=30±2 KM/q 
Ha yKAOHe 7% npoTHXKeHHOCTbio 6 km, a 
AAH aBTOMOdHAefl nOAHOH Maccbi, Haxo- 
AHuuhxch b SKcnAyaTaiiHH npH y=30± 




±5 km/h aoahcho 6biTb oSecneqeHO / yc 
^0,5 m/c 2 H a AH aBTOM06HAeH B CHapH- 
>KeHHOM COCTOHHHH /y CT >0,8 m/c 2 . 

B npaBHAax AOpoacHoro abhjkchhh rpe- 
GOBaHHH K T0pM03HbIM CHCTeMBM H OU.e- 
HoqHbie noKa3aTeAH b ochobhom cootbct- 
CTBytoT TOCT 25478 — 82. 



§ 16. ypaBHeHHfl ABHMeHHSl 
aBTOMO()HAH npH TOpMOMtCHHH 

riOAb3yHCb pHC. 44, MOHCHO 3aHHCaTb 
m a j 3 =Rxl+Rx2+Pn + P B +Pc, OTKyAa 



jy — (RxlA~Px2-\-Pn-\-Pt>-{~Pc) /Ma- (74) 

PeaKUHH R x i h Rx2 pa3AHqHbi b pa3AHq- 
HblX CAyqaHX TOpMOHteHHH. 

TopMOJKeHHe, ueAbio KOToporo hbahctch 
M 3KCHM3AbHO 6bICTpaH 0CTaH0BK3, Ha3blBa- 
eTCH 3KCTpeHHbiM. TopMOKCHHe, coBepinae- 
\ioe c ueAbio npeAOTBpaTHTb XUT1, Ha3biBa- 
crcH aBapHHHbiM. Ha Aoporax c bwcokhm 
K 03(j)(|)HUHeHTOM CUenAeHHft /j= 8.. .9 m/c 2 . 

IlAaBHoe TOpMO>KeHHe / ;i = 2,5. ..3 m/c 2 
na3WBax)T CAy>Ke6HbiM. Ecah KOHeuHaH cko- 
pocTb npH TOpMO>KeHHH paBHa HyAio ero 
Ha3biBaiOT noAHWM, ecAH He paBHa — qac- 
THqHblM. 

n P H 3KCTpeHHOM TOpMOJKeHHH npOAOAb- 
Hbie peaKU.Hn MoryT AOCTHraTb 3Haqe- 
hhh R xmax . ByAeM Ha3biBaTb TaKoii cAyqaft 




Phc. 44. CxeMa chjj, AeAcTByioiaHx Ha aBT0M06iuib 

npH TOpMOWCHHH 



Phc. 45. TopM03Han AHarpaMMa 




ypaenenue deuMenun aaTOMo6uAH npu TopMOOtcenuu 



69 



TOpMOKCHHeM C nOJIHbIM HCnOJIb- 

30BaHH6M chu c u e n u e h h h . 

PaccMOTpHM 3tot cuyqaft npn cueuyio- 
uj.hx uonymeHHHx: peaxuHH R x uocTHraiOT 
MaKCHMajTbHOrO 3H3H6HHH OUHOBpeMeHHO Ha 
Bcex Kouecax; K03cj)cj)HUHeHTbi cp* Bcex 
KOJieC OAHHaKOBbie H HeH3MeHHbI 3a Becb 
npouecc TopMO>KeHHH. 

npH t3khx AonymeHHHX npouecc Topwo- 
meHHH MO>KeT 6 biTb onucaH rpacj)HKOM 3a- 
BHCHMOCTH j 3 —f(t ) (pHC. 45), Ha3bIBaeMbIM 
T0pM03H0H AHarpaMMofl. Haqauo KOopunHaT 
cooTBercTByeT MOMeHry HawaTHH Ha Top- 
M03Hyio neuaub (Haqauo topmokchhh). Ha 
unarpaMMy uuh uyqiueH uuuiocTpaTHBHOCTH 
HHOr^a HaHOCHT 33BHCHM0CTb V = f(t): llpH 
B03HHKH0BeHHH 3BapHHH0H CHTyaUHH BOUH- 

Tejib, npuHHB b peayubraTe oueHKH 06 - 
craHOBKH peuieHne TopM03HTb, nepeHOCHT 
Hory c neuaun yripaBueHHH nouaqeft 
ronjiHBa Ha TOpM03Hyio neuaub. BpeMH x pB 
(Ha uwarpaMMe ne h3hochtch) ot MOMeHTa, 
Kor,a,a 3aMeqeHa onacHocTb, uo Haqaua 
TOpMO>KeHHH Ha3blBaiOT BpeMeHeM 
p e a K U H H BOUHTeJIH. B 3aBHCHM0CTH 
OT HHAHBHUyaJIbHbIX KaqeCTB, KBaUH(j)HKaUHH 
BOAHTeun, CTeneHH ero yTOMueHHOCTH, uo- 
pO>KHOft 06 CTaH 0 BKH H T. n. T pB MO>KeT 

H3MeHHTbcn b npeueuax 0,2... 1,5 c. npu 
pacqeTax npHHHMaiOT cpeunee aHaqeHue 
T pB =0,8 c. 

riocue Haqaua topmokchhh BpeMH t c , 
Ha3biBaeMoe BpeMeHeM 3ana3UbiBaHHH, 3a- 
TpaqHBaeTCH Ha nepeMemeHne sueMeHTOB 
TOpM03Horo npHBoua Ha BeuHqHHy 3a3opoB, 
HMeiomHxcH Me>Kuy hhmh b Hepa6oqeM 
nouoHteHHH, HapacTaHHe uaBueHHH >khu- 
KOCTH HUH B03uyxa B TpyQonpOBOUaX H 
paSoqnx annapaTax rnupaBUHqecKoro hjih 
nueBMaTHuecKoro npHBoua uo 3HaqeHHH, 
HeoSxouHMoro uuh npeououeHHH ycnuHH 
B03BpaTHbix npy>KHH kououok h nepeMe- 
meHHH KOUOUOK uo COnpHKOCHOBeHHH HX 
Cj)pHKUHOHHbIX HaKUaUOK C T0pMO3HbIMH UHC- 
K3MH HJ1H 6apa6aHaMH. BpeMH Tc 3aBHCHT 
OT THna T0pM03H0r0 npHBoua H T0pM03HblX 
M6XaHH3M0B, a T3K>Ke TexHHqecKoro co- 
CTOHHHH T0pM03H0H CHCTeMbi. W TeXHHMeCKH 
HCnpaBHOH T0PM03H0H CHCTeMbi C THUpO- 
npHBOUOM H UHCKOBblMH T0pM03HblMH Mexa- 
HH3MaMH t c =0,05...0,07 c, c 6apa6aHHbiMH 



T0pM03HblMH MexaHH3M3MH T c =0, 1 5.. .0,20 C, 
y CHCTeMbi c nHeBMonpHBOUOM t c =0,2...0,4 c. 
BpeMH Tc B03paeraeT npH yBeunqeHHH 
3a3opoB b TopM03Hbix MexaHH3Max, nona- 
uaHHH B03uyxa b rnuponpHBOA, naueHHH 
uaBueHHH b pecHBepe nHeBMonpHBOua h up. 

C MOMeHTa COnpHKOCHOBeHHH Cj)pHKUHOH- 
HblX SUeMeHTOB T0pM03HbIX MexaHH3M0B 
peaKUHH Rx , a b pe3yubxaTe 3Toro h 
3aMeuueHHe • yBeunqHBaiOTCH ot Hyun uo 
3HaqeHHH, cooTBeTCTByiom.ero yeraHOBHBuie- 
MycH 3HaqeHHio chu, npHBOUHiuHx b uencr- 
BHe T0pM03Hbie MexaHH3MbI. BpeMH t h , 
3aTpaqHBaeMoe Ha stot npouecc, Ha3biBaiOT 
BpeMeHeM HapacTaHHH 3aMeuueHHH j 3 .„. B 
33BHCHMOCTH OT THna 3BTOMo6hUH, COCTOH- 
HHH UOpOTH, UOpOKHOH CHTyaUHH, KBaUH(f)H- 
KauHH H COCTOHHHH BOUHTCUH, COCTOHHHH 
T0pM03H0H CHCTeMbi T H MOKCT H3MeHHTbCH 

b npeueuax 0,05.. .2 c. Oho B03pacTaeT c yBe- 
unqeHHeM G a h 9 * (nocKoubxy yBeunqHBaiOT- 
CH pa 3 JKHMHbie CHUbI B TOpM03HblX MexaHH3- 
Max, HeoSxouHMbie uuh co 3 uaHHH R XmaK )- 

npH HaUHHHH HeHCnpaBHOCTeH TOpM03HOH 
CHCTeMbi (HauHqne B03uyxa b rnuponpH- 
Boue, HH3Koe uaBueHHe B03uyxa b pecHBepe 
nHeBMonpHBOua, nonauaHHe Macua h bouw 
H a paSoqne noBepXHOCTH $pHKUHOHHbix 
aueMeHTOB h up.) 3HaqeHHH t h cymecTBeHHO 

yBeUHHHBaiOTCH. 

B pacqeTax mo>kho npHHHMaTb cueuyioiune 
3HaqeHHH t„ : 0,05.. .0,2 c — uuh uerKOBbix 
aBTOMoSnueu 0,05. ..0,4 c — uuh rpy30Bbix 
aBTOMoSnueH c rnuponpHBOUOM; 0,15. ..1,5 c 
— uuh rpy30Bbix aBTOMoSnuefi c nHeBMO- 
npHBOUOM; 0,2... 1,3 c — uuh aBTofiycoB. 

BpeMH cpadaTbiBaHHH TOpM03Horo npHBO- 
ua T cp =Tc+T„. 

riocue UOCTH>KeHHH MaKCHMaUbHOrO yCH- 
uhh B03ueHCTBHH Ha TopM03Hyio neuaub 
CHHT3IOT, qTO R x , a cueuQsaTeubHo, H- 
/ 3 OCTaiOTCH HeH3MeHHMMH, OUHaKO HpaKTH- 
qecKH 3 to He coBceM Tax. Bo-nepBbix, 
BOUHTeUb HeCKOUbKO H3MeHHeT yCHUHe B03- 
uencTBHH Ha neuaub, a momchth Af xop 
H3MCHHIOTCH 3a CM6T H3MeHeHHH KOSlJx^H- 
uneHTa TpeHHH cj)pHKUHOHHbix nap. Bo-bto- 
pux, H3MeHHeTCH H K03(j)(})HUHeHT <p x B 
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pe3yjlbTaTe H3MeHeHHH CKOpOCTH V, CKOAb- 
>KeHHH s h TeMnepaTypb! uiHHbi. 

FTepeMeHHoe 3HaqeHwe j 3 Ha yqacTKe 
Tycr yCAOBHO 3aMeHHI0T CpeAHHM H CMHTaiOT 
yciaHOBHBiuHMCH, B3HB sa naqaAO oTcqeTa 
(/=0) MOMeHT npeKpameHHH yBeAHqeHHH 
ycHJiHH Ha neAaJM. 

flosTOMy Tv<t na3biBaK)r BpcMeiceM ycra- 
II OBH Bill 0 f OCH 3 aMCA-H^H H H . 

BpeMH tj> ot naqa.'ia OTnyeKa hhh ropM<>3- 
noii iieiia.TH ;io B03iiHKHOBeHHn 3a3opon 
Me>K;iy CpptfKUHOHHblMH SJJCMCHTaMH Ha.lbi- 
BaioT BpcMeaeM pacropMa>KHBaHHH. 

n P H nojiHOM TopMOxceHHH b HaqaAe pa- 
CTOpMaHCHBaHHH j 3 = 0, npH qaCTHqHOM TOp- 
MOJKeHHH j 3 3a BpeMH Tp CHHAOeTCH OT 
/ycr AO HyjlH.. 

HaflAeM 33MeAAeHHe Ha k8>kaom H3 
yqacTKOB. 

CqHTaiOT, hto 3a BpeMH x c / 3 =0, b AencT- 
BHTejibHocTH 3a 3 to BpeMH b pe3yAbTaTe 
AeflcTBHH conpoTHBAeHHfl B03Ayxa, conpo- 
THBJieHHH KaqeHHK) H nOTepb B TpaHC- 
mhcchh CKOpocTb v 6y&eT yMeHbuiaTbCfl, 
t, e. / 3 ^fc 0. OAHaKO npH 3 tom f :t mbao 
( 3—7 % /ycr) , nosroMy aah ynpomeHHH 
pacqeTOB hm mojkho npeHeSperaib. 

3a BpeMH T„ 38K0H H3MeHeHHH j 3 MOHteT 
6bITb pa3AHqHbIM B 33BHCHMOCTH OT ACHCTBHH 
BOAHTeAH H KOHCTpyKTHBHbIX OCOOeHHOCTCH 
TOpM03HOft CHCTeMM. IlpHHHTO CHHTaTb erO 
HapacTanne nponopiiHOHaAbHMM BpeMeHH. 
TorAa TeKymee 3HaqeHHe j 3 b momcht 
B peMeHH t» ot HaqaAa HapacTaHHH paBHO 

/ 3 H— /VcT^h/Th* (75) 

Ha yqacTKe Ty CT b paBeHCTBe (74) 
^i+^^^zi+^^V^Ga^cosa. npH 
TOpMo^eHHH Ha Aopore c AOCTaToqHO 
60AblHHM K03(j>4)HUHeHT0M Cp* H Oo<30 m/C 
MOJKHO CqHTaTb P B =0. 

FIoACTaBHB 3HaqeHHe P*i+/?*2 b paBeHCT- 
BO (74) H npHHHMBH BO BHHMaHHe, qTO 
Pn=GaSina«G a i, a aah oAHHoqHoro aBTo- 
mo6hah P c = 0, noAyqHM 

jy C i=(<p x cosa+s\na)gzx(q> x +i)g; (76) 
Ha ropH30HraAbHoft Aopore 

jycr—<pxg- (77) 



M3 4>opMyA (76) h (77) bhaho, hto 
/ yt-T npH npHHHTbix AonymeHHHx He 3aBHCHT 
hh ot KHHeTHqecKOft 3HeprHH Bpam,aiomHXCH 
ABTaAefi ABHraTeAH, TpaHCMHCCHH H KOACC, 
HH OT COnpOTHBAeUHfl KaqeHHK). IlpHHHB 
AonymeHHH o 3HaqenHHx peaKUHft R xl h 
R x 2 Mbi y»e yq,iiH, qro MOMeHTbi Af r0 |>i, 
Mr op2, Mf 1 H M/2 ypaBHOBeiilHBaiOT HHepUHOH- 
Hwe MOMeHTbi KOAec h BpaipaiomHXCH Ae- 
TaAeii ABHraTCAH H TpaHCMHCCHH, AOBOAH 
3TH peaKUHH AO R x 1 ma!t M Rx 2,„ ;1X - 

06o3HaqHB nyTH, npoxoAHMtje aBTOMoGH- 
AeM 3a BpeMH r c , T (i h x V ct cooTBercrBeHHO 
Srct Sm h S T ycr. moxkho 3anHcarb Si — 
=S Tt -f Stu + St yn. 3a BpeMH 3aiia3AbiBaiiHH 

S TC =yoTo. (78) 

JXji h onpeAeAeHHH S T , . ABa>KAbi npomire- 
rpHpyeM. paBencTBo j 3u =d 2 S„/df 2 . C yqeroM 
pa»eHCTBa (75) TeKymee 3iiaqeHHC ckopocth 
o H Ha yqacTKe t„ 

Oii= — 0,5/ ycr /t h C. (79) 

ripn t„= 0 o„=Oo, CAeAOBareAbHo, C=o o. 

TeKymee 3HaqeHHe nyTH, npoxoAHMoro sa 
BpeMH t H , S H — Oo^ii— /yfr^«/6Tn*4*C | . IlpH 
0 S,i=0, cAeAOBareAbHO Ci=0 h 

S|| — Vo t H jy„ /h /6t„ . (30) 

flyTb St« noAyqHM noACtaBAHfl b pa- 
BeHCTBO (80) Th bmccto l„ 

Sth = OoTh — /vctTh/G. -(81) 

CKopocTb uoycr, cooTBeTCTByiomyio iiaqa- 
Ay ABHXKeHHH C /y C T, HaHACM HOACTaBHB B 
paBeHCTBo (79) t„ BMecTo TorAa 

OOycr^^Oo— 0,5/y{-TT||. (82) 

IlyTb 3a BpeMH /ycr ot HaqaAa ABH>Ke* 
HHH C /yc, H8HAeM H3 yCAOBHH 

/ycr— d V y CT /dty X r =z d VyndSycr/ 

/ ( (iS ycid tycr) - = Oyer d V yCT /^SyCX» 

rAe Oyer — SHaqeHHe ckopocth, cooreeTCTBy- 
K>mee BpeMeHH / y<T ; Sycr — nvrb, npoxoAH- 
Mbifl ot HaqaAa ABHKeHHH c / y ,. T = const ao 

AOCTH^eHHH CKOpOCTH Vycr- 

Pa3AeAHB iiepeMdfHbie nocAe HHterpHpo- 
B3 hhh c yqeTOM /yn— const noAyqHM 

Sycr^ = 0,5 Oyer/ jycr~\~C‘2- 
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npH S yt -T=0; 0 ycT =yoycT. cjieAOBaTejibHO, 

C2=0,5y()ycT/ /ycT* 

«ST.ycr == 0>5(&OyfT Oyer) //vct* (S 3) 

Ecjih TopMo«<eHHe npoucxoAHT ao noAHofi 
0CT3H0BKH, TO 

*Sr.ycT := 0,5yoycT/ /ycT- (84) 

FIoACTaBAHH 3HaqeHHH nyTH S TC ; S TH h 
S T)C t H3 paBencxBa (78), (81) h (83) h 
3aMei!HH ooycr ero 3HaqeHHeM, noACHHTaHHbiM 
no 4)opMyjie (82) noAyqHM 

St=Oo(Tc + 0,5 t„)+ 0,5 (o 8— »yc T ) //ycr — 

— /><tTh/24. (85) 

riocjieAiiHH qjieH paBencTBa (85) Maji h 
hm Moaiiio npeHedperaTb. IlocTaBAHH bmccto 
/ycr ero 3HaneHHe H3 paeeHCTBa (77), 
nojry*iHM aah cjiyqan TopMoxKeHHH ao noAHofi 
0CT3H0BKH (y yci = 0) Ha r0pH30HT3AbH0H 
Aopore 

S T = yo(Tc+0,5r H )+0,5yo/ (<p x g) . (86) 

PlyTb So, IipOXOAHMblH aBTOMOfiHACM OT 

MOMenTa, Koraa boaht£acm 6biaa aaMeqctia 
oiiacHOcrb, ao t'— 0 Ha3biBaK>r octhhobom* 

HUM. 

OcTaHOBOMHbiH nyTb paBen cyMMe T0pMO3- 
noro nyTH h nyTH, npoxoAHMoro 3a BpeMH 
peaKUHH BOAHTeJIH Tps, 

So=yo(T ()B +T c +0,5T H ) +0,5uo/ (q>*g) . (87) 

3aBHCHM0CTb V=f(t ) Ha T0pM03H0H AHar- 
paMMe onHCbieaeTcn CAeuyioiuHMH 0Tpe3- 
k3mh: Ha yqacrKe r c npHMOH napaAAeAbnoft 
och aficuHcc, Ha yqacTKe t k KBaApaTHqHOft 
napaSoAofi [cm. cj^opMyAy (79) j , Ha yqacTKe 

Tycx npHMOH C yrAOBbIM K03<J>(j)HII,HCHT0M 
paBHblM /y CT , nOCKOAbKy y yci .= t>0ycT — jycrtycT- 

iJonymeHHH, npHHHTbie aah BbiBOAa 4>op- 
MyA (77), (85), (86) h (87), HCKAioqaioT 
yqeT bahhhhh Ha j y „ KOHCTpyKTHBHbix na- 
paMeTpoB paSoqefl TopM03Hoft cncTeMbi h 
3btomo6hah b ueAOM. Me?KAy TeM sto 
BAHHH ne cyurecTBeHHo. HonyuieuHe o tom, 
qTO HpH 3BapHHH0M TOpMO>KeHHH R x \ — 

= R?iq> x h Rx 2 =Rz-><px BunoAHneTCH AaAeKO 
He BcerAa. 

EcAH npH 33A3HHOM P„ ea ; Rxl<Rzi<p x ; 
Rx2<.Rz2q> x , to Ha abhhoh Aopore (|)opMyAbi 
(77) h (86) HenpnroAHU. B stom CAyqae 




Phg. 46. AHHaMHqecKan xapaKTepncTHica TopM03HOfi 
CHCTeMbi 3BTOnoe3Aa ceMeficTBa KaMA3: 
t —4 — AaB^enne b TopM 03 Hbix KaMepax 
COOTBeTCTBCHHO tiepeAHeiO MOCTa aBT0M06HJIH; 
BToporo h TpeTbero moctob aBTOMo 6 H 4 H; 
nepeAHero mocts npnuena; BToporo MOCTa npHuena 



HeoSXOAHMO 3HaTb, KaKHe MOMeHTbl Mropl 
h M T op2 MoryT SbiTb noAyqeHbi npH 3a- 
A3HH0M yCHAHH Ha TOpM03HOH IieAaAH. 

He BbinoAHneTCH Taiotte AonymeHHe 
q>*i=<p* 2 > nocKOAbKy <p x =f(R 2 ), a TaKuce no 
pflAy Apyrnx npHqHH. B <J)opMyAax aah 
onpeAeAeHHH / yCT h S t 6epyT ycpeAHeHHoe 
3HaqeHne q>*. 

B0Aee CAOXKHblM, qeM npHHHTO Ha T0pM03- 
hoh AHarpaMMe (pnc. 45) hbahctch npouecc 
cpaSaTbiBaHHH TOpM03HOro npHBOAa. 

BpeMH Tep AAH Ka>KAOrO T0pM03H0r0 
MexaHH3Ma CBoe. Ha pnc. 46 npHBeAeHO 
H3MeHeHHe no BpeMeHH AaBAeHHH B T0pM03- 
hux KaMepax aBTonoe3Aa ceMencTBa KaMA3. 
CHaqaAa (KpHBan /) pacTeT AaBAeHHe b 
nepeAHHx KaMepax, pacnoAOJKeHHbix 6AH>Ke 
K T0pM03H0My KpaHy H HMeiOUIHX MeHbtUHH 

oS-beM. Hepe3 0,15.. .0,2 c (kphb3h 2 ) 
HaqHHaeTCH 3anoAHeHHe 33ahhx KaMep h 
nocAe 3Toro KaMep npHuena (KpHBbie 3 , 4 ). 
BpeMH 3anOAH6HHH AO AaBAeHHH, paBHoro 
75% yCTaHOBHBLUerOCH, COOTBeTCTBeHHO 
0,24; 0,57; 0,5 h 0,56 c. H3MeHeHne 
AaBAeHHH npHBOAHT k npH6AH3HTeAbH0 npo- 
nopUHOHaAbHOMy H3MeHeHH10 npOAOAbHblX 
peaKUHH. 

PeaKUHH R £ =f(j 3 ), no3TOMy b npouecce 

TOpMOJK6HHH AO AOCTH>KeHHH / ycT OAHOBpe- 
M6HH0 npOHCXOAHT H3MeH6HHe KaK R x 
TBK H R 2 . 

BpeMH ot naqaAa topmo>kchhh ao mo- 

MCHT3 AOCTH)KeHHH pa Be HOT B3 R x =R z (fi x 
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b o6meM CAyqae pa3AHHH0 aah Ka>KAO- 
TO H3 KOJiec. riocjieAOBaTejibHocTb, b ko- 
Topofi AocTHraeTCH sto paBeHCTBO Ha pa3- 
Hbix KOJiecax, 33bhcht ot pacnpeAeAeHHH 
T0pM03HbIX CHA, MTO OnpeACAHeTCH KOHCT- 
pyKUHefi T0pM03H0H CHCTeMbi H HCKOTOpbl- 

mh ApyrHMH napaMeTpaMH 3 btomo6hah. 
3(f)(|)eKTHBH0CTb npouecca TopMO>KeHHH cy- 
lUeCTBBHHO 33BHCHT OT XapaKTepa 3TOH 
nocjie/ioBa rejibHOCTH. 

§ 17. OnTHMajibHoe pacnpeaejienMe 

T0pM03HblX CHJl 

TopM03HOft Ha3blBaJOT CHJiy COnpOTHB- 
JlGHUfl ABH^eHHK) aBTOMOOHAH P T op=M TO p/r. l , 
HCKyccTBeHHO co3iiaBaeMyio b pe3yjibTaTe 

AeHCTBHH T0pM03HblX MeX3HH3M0B. 

KaK BHAHO H3 (JjOpMyAbl (31), T0pM03Han 
CHJia HBAHCTCH OAHOH H3 COCTaBJIHIOmHX 
peaKUHfi R x . ripH SKCTpeHHOM TOpMO>KeHHH 
Rzfc h / K / (r K r a ) Majibi no cpaBHeHHK) c 
Prop, H MO>KHO npHHHM3Tb 

P ropl^Rxi', P TOp2^'P*2. 

OAHOBpeMeHHoe AocTHJKeHHe npoAOAbHbi- 
MH peaKUHHMH 3H3MeHHH R z 2(p* MOXKeT 

6biTb oSecneqeHO onTHMajibHbiM pacnpeAeAe- 
HHeM T0pM03HbIX CHA MOKAy KOAeCaMH. 

K03(|)(j)HUHeHT (p x AOCTHraeT MaKCHMaAb- 
Horo 3HaneHHH npn onpeAejieHHOM cKOAb- 
>KeHHH SonT- EcAH Soijt AOCTHTaeTCH OAHOBpe- 
MeHHO y Bcex KOAec, to oOecneqHBaeTca 
MaKCHMaAbHOe j y CT H MHHHM3AbHbIH S T . 
Ecah y KaKoro-AHdo H3 KOAec s onT SyAeT 
AOCTHmyTO paHee, qeM y ocTaAbHbix, to 
y nocAeAHHX TopM03Hbie chaw eme He 
6yAyT MaKCHMaAbHblMH. JJonoAHHTeAbHoe 
>«e Ha>KaTHe Ha TopM03Hyio neAaAb c ueAbio 
yBeAHHHTb P T0 p y KOAec, eme He aoctht- 

HyBUJHX SonT, IlpHBeACT K <>AOKHpOBKe 

(100%-OMy CKOAbx<eHHK))' h b pe3yAbTaTe 
3T0T0 yMeHbliieHHlO T0pM03HblX CHA KOAec, 
AOCTHrillHX Sort nepBblMH. 

BAOKHpOBKa B03HHKaeT b pe3yAbTaTe 
Toro, qTO npH s>s 0 rir KaqeHHe KOAeca 
HBAHeTCH HeyCTOHqHBblM, T. e. npH HeH3MeH- 
HOH BeAHqHHe jW TO p CKOAbH<eHHe yBeAHqw- 
BaeTcn h b KopOTKoe BpeMH AOCTHraeT 
100%. ripw 3 tom q>jc naAaeT h P TO p 

yMeHbiuaeTCH. 
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PHC. 47 . 3 aBKCMMOCTb yAeabHbIX T0pM03H0il H 

60KOBOH CHJl OT CKOJlbJKCHHH: 

i-p, 0f /p<=nsy, 2—p y /p t =f(S) 




Ha npouecc TOpMOAceHHH cymecTBeHHo 
BAHHeT HeoSxOAHMOCTb COXpaHHTb y TOpMO- 
3mJU.HX KOAec CflOCOfiHOCTb npOTHBOCTOHTb 
BHeiliHHM SOKOBblM CHAaM, BCerAa B03HH- 
KaiomHM b npouecce abhhcchhh. 

npH OAHOH H TOH >Ke QOKOBOfl CHAe 

OoKOBoe CMemeHHe aoboabho Obierpo yBeAH- 
qHBaeTCH c yBeAHqeHHeM npOAOAbHoro CKOAb- 
weHHH. Ha pwc. 47 (KpHBan 2 ) npaBeAena 

33 BHCHMOCTb SOKOBOH CHAbI P y (b AOAHX 
Px) OT CKOAbHCeHHH. CHAa P y Bbl3bIBaeT 
OoKoBoe CMemeHHe co CKopocTbio, cocTaB- 
AHiomeH 4 % v. y KOAeca, KaTHmerocn b 
CB 06OAHOM pe>KHMe (s=0) , MTOSbl BbI 3 B 3 Tb 
OoKOBoe CMemeHHe KOAeca c TaKoii cko- 
pOCTbK) Hy>KHO npHAOJKHTb CHAy P y =0JP z , 
a y 3a6AOKHpoBaHHoro KOAeca (s=100%) — 
— P y =Q,Q5Pz, t. e. b 14 pa3 MeHbmyio. 
Ha pnc. 47 (KpHBaa /) noKa3aHa TaKJKe 

33BHCHMOCTb CHAbI P TO p, BbipaXKCHHOH B AO- 
AHX Px. n P H SonT* KprAa Prop AOCTHraeT 
MaKCHMaAbHoro 3HaqeHHH, cHAa P y , HeoO- 
XOAHM3H AAH SOKOBOrO CKOA b>KeHHH KOA6C3 
co CKopocTbK) 0,04y, paBHa P y =0,5P z , 
t. e. MeHbme qeM y cboOoahoto KOAeca 
Bcero AHLUb Ha 20%. 

TaKHM o6pa30M, ecAH y Bcex KOAec 
CKOAb>KeHHe OAHOBpeM6HHO AOCTHraeT 3Ha- 
qeHHH S onT , 3T0 oOecneqHT He TOAbKO 
MaKCHMaAbHyiO 3(|)c|)eKTHBHOCTb TOpMOH<e- 
IIHH, HO H AOCTaTOHUO BWCOKOe npOTHBO- 
AeiicTBHe KOAec Ookobum CHAaM. 

Ban<HO, qToObi chau P Top aocththah MaK- 
CHMaAbHO B03MO«HbIX 3HaqeHHft Ha npaBOM 
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h aeBOM Koaecax oaHoro MOCTa oaHOBpe- 
MeHHO, TaK KaK 3T0 npH OflHHaKOBbIX 
9* h R z npeaoTBpamaeT nosmaeHHe noBO- 
panHBaiomero aBTOMo6nab MOMeHTa M„. 
yK33aHHe TOCT 22895 — 77 Ha aonycTH- 

MOCTb OTKJlOHeHHH OT paBHOMBpHOrO paC- 
npeaeaeHHH P TOp Me>Kay KoaecaMH, He 
npeBbiuiaiomero 15 %, a TaK>K€ orpaHHqeHHH, 
HaKJiaAbiBaeMbie TOCT 25478 — 82 Ha oce- 

Byio HepaBHOMepHOCTb T0pM03HbIX CHa, 
npeACTaBJiHiOT co6oh aonycKH Ha BbinoaHe- 
HHe onTHMaabHoro pacnpeaeaeHHH, 

OriTHMa^ibHOMy pacnpeaeaeHHio TopM03- 

HblX CHJI MeXKAy MOCT3 MH AByXOCHOrO 3BT0- 
M06HJIH npH q>xi = (p*2 COOTB6TCTByeT paBeHCTBO 

Pto P i/Pto P 2=Pz!/Pz2 . (88) 

npH TOpMO>KeHHH Ha r0pH30HTaJIblJ0H 
aopore HOpMajibHbie peaKunn MoryT 6biTb 
HaflAeHbi no (JiopMyaaM (62) h (63). Ecjih 
b hhx CHHTaTb i= 0; /=— / 3 ; P CIIjC =P cn? =0, 

TO 

Rzi==Ga(t>-\-hgj 3 / g) j L\ 

( 89 ) 

Rz2= G a (a h g j 3 / g) / L. 

ripHHHMaH BO BHHMaHHe, HTO npH TOp- 
MO>KeHHH C nOJIHbIM HCn0JIb30B3HHeM TOp- 
M03HbIX CHJI j y „=g( p x , H3HACM 

Pto$\ / P jo$‘i :== (b~\~ ( $>xhg) / (& — tyxhg) • ( 90 ) 

BejiHHHHbi, Bxoa.Hiu.He b nepByio qacTb 
paBeHCTBa ( 90 ), nepeMeHHbi. KoopaHHaTbi 
a, b h h g H3MeHHiOTCH c H3MeneHHeM 
Harpy3KH Ha aBTOMofinjib, a 9* pa3JiHHHO 
aaa pa3Hbix aopor. CaeaoBaTeabHo, onTH- 
MaJlbHOe COOTHOIIieHHe TOpM03HbIX CHJI T3K>Ke 
aoji>KHO 6biTb nepeMeHHbiM. 

OaHaKo cjjaKTHMecKoe pacnpeaeaeHHe Af Top 
(a caenoBaTejibHo, h P Top ) y Kan<aoro 
KOHKpeTHoro aBTOMoSnan 33bhcht ot kohct- 
pyKTHBHblX OCOdeHHOCTeft T 0 pM 03 H 0 H CHCTe- 
Mbl. 

ripHHHTO xapaKTepH30BaTb paGoqyio rop- 
M03Hyio CHCTeMy K03(|)(t)HUHeHT0M p T pac- 
npeaeJieHHH topmo3hoh cnabi 

Pt — P Top! /(P-,o P ,+Pto P 2). (91) 

K03(f)4)HUHeHT Pt MOJKeT 6bITb HOCTOHHHbJM 
hjih nepeMeHHbiM co CTyneHnaTbiM Haw He- 
npepblBHblM HTMeHCHHCM B 33BKCHMOCTM 



OT H3MeHeHHH aaBaeHHH B T0PM03H0H CH- 
CTeMe nan H3MeHeHHH HopMaabHbix pean- 
u,hh, aeHCTByioiHHX Ha Koaeca (oSbiqHO 
Koaeca 3aaHero Moera). 

y aBTOMoSnaen, oSopyaoBaHHbix Top- 
M 03 H bl M H CHCTeMaMH C nOCTOHHHblM P T , 
onTHMaabHoe pacnpeaeaeHHe TopM03Hbix cna 
oSecnenHBaeTCH ToabKO Ha aopore, xapax- 
TepH3yeMOH (p x =(po, ero mo>kho cqHTaTb 
onTHMaabHbiM. npH 3aaaHHbix a, b h h H 
K03Cj)(|)HLI,HeHT P T 0aH03HaHH0 CBH33H C qpo- 
yqHTbiBan paBeHCTBO (88) h noacTasaHH 
Rz 1 H Rz 2 H3 paBeHCTB (89) B paBeHCTBO (91 ) , 
npHHHMan BO BHHMaHHe, HTO js—g<f>0t 
noayqHM 

fi r =(b+q> Q h s )/L. (92) 

HanaeM / yCT h S t Ha aopore, y KOTopoft 
<pjc=7^=Cpo- 

IlycTb P T0 pi paHbiue, qeM P TOp 2 aocTHraeT 
3HaqeHHH BoaHTeab, qTo6bi H36e- 

*aTb nonepeqHoro CKoab>KeHHH nepeaHHX 
Koaec, He yBeanqHBaeT ycHane B03aeHCT- 
bhh Ha TopM03Hyio neaaab, xoth P top 2 < 
<.Rz 2<P*. 

noab3yacb <J>opMyaoH (91), HafiaeM 

P rop2— ( 1 — Pt)P T opi /Pt = ( 1 — Pt)Pz!<P*/ Pt* 

CqHTaa P n? \=Rxu Pto P 2 =Pt 2 h noa- 
ct a Ba h h hx 3HaqeHHe b (popMyay (74), 
nan ropH30HTaabHOH aoporn HaftaeM / yCT = 
= Pzl<P*/pT m a- BbIpa3HB 3HaqeHHe Rz I H3 

$opMya (89) h p T H3 c})opMyabi (92), 
noayqHM 

hcr=gyxb( [&+(q>o— <Px)hg] . (93) 

no cjjopMyae (86) c yqeTOM (77) h (93) 
6yaeM HMeTb 

5 T =t) 0 (Tc + 0,5T H ) + t»a [ 6 +(<P 0 — 

— 1 Vx)fi g ] / (2gyxb) . (94) 

OopMyaw (93) h (94) cnpaBeaaHBbi no- 
Ka Rx2<Rz2q> x - noacTaBann bmccto P x2 
Pto P 2 = (1 — Pt)PzKPx/Pt, pf H3 (|)OpMyabl 
(92) h 3HaqenHH R z H3 ^opMyaw (89), no- 
ayqHM, MTO nepBblMH BeaHMHHbl Rz<f'< aOCTH- 
raiOT TopM03Hbie caabi nepeaHHX Koaec, ec- 
an (po> <p* . 3to ycaoBHe onpeaeaneT npe- 
aeaw Hcnoab30B3HHH cjjopMya (93) h (94) . 
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TopMOimbie cooucrm 



Ecjih nepBbiMH AOCTHraiOT BejiHMHHbi 
Rz^x T0pM03Hbie CHJIbl 3aflHHX KOJieC, TO 

Pzafi"^'Rx \ r :i: (5t^z'2(px/( It ^t)* 

Ilojib3yacb Tew >ne mctoaom, mto h b 
npeAWAymeM cjiy*iae, nojiyMHM 

/'yct=g<pw [a+(q>Jt— 90 )^] . (95) 

S T =yo(T c +0,5T H )+ya (a+(q>,— 

— cpo)] hg/{2g(f x a). (96) 

YcAOBHe, npH KOTOpblX nepBbiMH AOCTH- 
raiOT BCAHMHHbl Rzityx T0pM03Hbie CHAbl 
33AHHX KOJiec — cnpaBeAJiHBbi 4>opMyAbi 
(95) h (96), onpeAeAHeTca nepaBeHCTBOM 
(po<<p*- 

H 3 aHajiH3a (JjopMyji (93). ..(96), mo>kho 

CAeJiaTb BblBOA, MTO npH HSOnTHMajlbHOM 

pacnpeAeAeHHH T0pM03Hbix cha j yC T yMeHb- 
uiaeTCH, a S T yBeAHMHBaeTCH. YxyAiueiiHe 
3Cj)(J)eKTHBHOCTH TOpMOJKCHHH TeM SOAbllie, 
qeM dojibuie pa3HOCTb 90—9 *; h OTHoiueHHe 
h e /a\ h g /b. 

/XaH AOCTHXKeHHH 0nTHM3AbH0H 3(|)4)eK- 
TMBHOCTH TOpMOJKeHHH CAeAOBaAO 6bl 3H3- 
qeHHH cpo BbiSHpaTb 6 ah 3 khmh 3H3 M€Hhhm 
9*, xapaKTepHbiM aah Aopor, no KOTopbiM 
6yaeT npoxoAHTb ABH^ceHHe 3 btomo 6 hah. 
OAHaKO aah oSecneqeHHB ycTOHMHBOCTH 
HceAaTeabHO, MToSbi b HaHfioaee Macro BCTpe- 
MaiOmHXCH yCAOBHHX ABHHCeHHH 33AHHe KO- 
jieca He AOCTHraAH cKOAb>KeHHH nepBbiMH. 

B CBH3H C 3THM B tipHAOXKeHHH No 10 K 
npaBHJiaM N? 13 E9K OOH peKOMeHAyeTCH 
BbifinpaTb pacnpeAe^eHMe TopM03Hbix cha 
T3KHM 06pa30M, MTOSbl npH BCeX BeCOBbIX 
COCTOHHHHX yACAbHbie T0pM03Hbie CHAbl Ha 
nepeAHHx KOAecax 6biAH SoAbuiHMH, weM 
Ha 33AHHX y AerKOBbix aBTOModHAefi npw 

(p r =0,15...0,8, y ocTaAbHbix aBTOMoSHAefi 
npH (p x =0, 15. ..0,3. 

n P H BbinOAHeHHH 3T0ll peKOMeHAHAHH 
y AerKOBbix aBTOMoSHAeft npaKTHMecKH 
B AK)6bIX AOpOHCHblX yCAOBHHX B npO- 
necce TOpMOHCeHHH nepBbiMH C>AOKHpyK)TCH 
(s=100%) KOAeca nepeAHero MOCTa, mto 
yMeHbuiaeT BepoHTHoerb noTepn aBTOMoGn- 
AeM yCTOHMHBOCTH. n P H p T =const AAH 
BbinoAHeHHH peKOMeHAauHft npaBHA N° 13 
HeoSxoAHMo, mto6h 9o>0,8. 

Hah rpy30Bbix aBTOMoSHAefi AonycKaeTcn, 
MTOfibl 33AHHH MOCT 6A0KHp0B3ACH IiepBblM 



Ha Aoporax, xapaKTepH3yeMbix cp x =0,3. 
riocKOAbKy y rpy30Bbix aBTOMoSHAeft na- 
rpy3Ka, npHxoAHmancH na t<a>KAbiH H3 
MOCTOB, CymeCTBeHHO 33BHCHT OT CTCHeHM 
3arpy3 KH, to npH p T =const H3MeHneTCH h 
3HaqeHHe KOsefxJmuHeHTa 9*, ripn KoropoM 
cnepBa npoHexoAHT Saokhpobkh 3aiiHero 
MOCTa. y Herpy>KeHbix aBTOModHAeii Ha 3aA- 
HHH MOCT oCblMHO IipHXOAHTCH OKOAO ROAO- 

BHHbi Bceft narpy3KH h 6aokhpobk3 3 a a* 
Hero MOCTa nponcxoAHT na Aoporax, xa- 
paKTepH3yiOlJUHXCH MClIblUHM 3HaqenHeM 
9 r , neM y rpy>KeHbix, y KOTOpbix Ha 3 ha- 
HHH MOCT npHXOAHTCH nopHAKa 2/3 BCCH 
Harpy3KH. 

MtoGw peKOMeHAauHH npaBHA Ns 13 E3K. 
OOH BbinoAHHAHCb A-iH HerpyxceHoro aBTO- 
mo6hah y rpyaceHoro 3Btomo6hah npH 
Pr=COnSt 33AHHH MOCT AOAHCeH 6A0KH- 
poBaTbcH nepBbiM Ha Aoporax, xapaKTe- 
pH3yeMbix 9^=0,7...0,8. 

CAeAOBaTeAbHo 3iiaqeHMe Koscf^HUHeHTa 
cpo aah HerpyaceHoro rpy30Boro 3 Btomo6hah 
AOAHcho npeBbmiaTb 0,3, a aah rpy>KeHoro 
0,7.. 0,8. 

C UeAbK) COXpaHeHHH 3Cj)(J)eKTHBH0CTH H 
yAymueHHH vctohmhbocth npH TopMoxceiMH 
MHOTHe aBTOMOOHAH HMeiOT KOHCTpyKUHIO 
paSoMen topmo3hoh CHcreMu, odecneMHBaio- 
myio H3MeHeHiie K03tJ)cj)Hn.HeHTa (J r b npo- 
uecce TOpMOHceHHH. OnTHMaAbiian 33 bhch - 
MOCTb (5 t = /( 9 a:) noKa3aHa Ha pHc. 48. 

TpefioBaHHH, npeAi>HBAHeMbie k pacnpeAe- 
AeHHIO TOpM03HblX CHA, Xap3KTepH3yK)TCH 
33BHCHMOCTbK> 

/ > Top2=/ , ropi(a— hg<f x )/(b-\-h u y x ) . (97) 

3aAaBaHCb pa3AHMHblMH 3HaMeHHHMH 
K03(j)cj)HUHeHTa 9* h onpeAeAHH R z \ no 
cJjopMyAe (89), mo>kho naflTH P 1 op i = 




Phc. 48 . 3 asHCHMOCTb KoacpcpHUHCHTa pacnpeAeacHHH 

T0pM03HbiX CHA OT K034>4>Hl(HeHTa CUenAeHHH: 

I h 2 — cootbptctbchho Herpv»<enoro h rpy>KCHOro 
a btomoGh.i h 



OnnmaAbHoe pacnpedeAenue TopMosnbix cua 
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Phc. 49. HAeajibHbie xapaicrepHCTHKH 
T0pM03HblX CHJi: 

/ ii pa p T =const; 2 — rpyweHoro aBTOModHJiH; 
3 — nerpyweiioro aBTOMo6nJifl 

=ip x R^. noAcraBABH noAyqeHHbie thkhm 
o6pa30M 3HaqeHHH P TO ,,i h npHHBToe 3Ha- 
MetiHe cp* b paBeHCTBo (97), nOAyqaiOT 
CHA}' P T op2, HTO COOTBCTCTBVeT OnTHMaJlb- 
HOMy pacnpeAejieHHK) ropM03Hbix chji 
( puc. 49). IlocKOjibKy a, b h h s 3aBHCBT 
ot Harpy3KH 3btomo6hab, to KaxcaoMy 
BeCOBOMV COCTOBHHK) COOTBeTCTByeT CBOB 
KpHBaa 3aBHCHMOCTH P, 0 p2=/(Pfopl ) • 

OSblMHO CMHT3IOT T0pM03Hbie CHAU npO- 
nOpUHOHaAbHUMH AaBAeHHHM p jkhakocth 
HAH B03AVXa B TpyfionpOBOAax T0pM03H0fi 
CHCTeMbI P Top —kp H Ha OCBX KOOpAHH3T 
OTKAaAUBaiOT TaKXKe 31iaqeHHB AaBAeHHH 
b MarncTpaAHx npHBOAa nepeAHHX p\ h 
33AHHX p2 T0pM030B, CHHT3H K03(j)(J)HltHeHT 
IiponopUHOHaAbHOCTH k OAHHaKOBbIM AAB 
nepeAHero h 3aAnero moctob. 

T pa(|)HK puc. 49 Ha3biBaiOT HAeaAbHofi 
xapaKTepHCTHKOH T0pM03Hb!X 
CHA. IlpH P, = COnst 33BHCHMOCTb P T op2= 
— /(P-ropi) H3o6pax<aeTCH npBMofi /. Toqxa 
nepeceqeHHB ripBMofi / c KpHBoft HAeaAbHoft 
xapaKTepncTHKH onpeACAaeT coqerauHe xop- 
M03Hbtx cha, upH KoropoM b CAyqae 
p T = COnst (fjaKTHqeCKHft K034>4>Hl],HeHT 
cnenAenHB AOporn COOTBeTCTByeT onTHMaAb- 
HOMy, npH TOM BeCOBOM COCTOBHHH, KOTOpOMy 
COOTBeTCTByeT nepecexaeMaH k p h b a n . 

flpHHHMaB K03(j)(|)HUHeHTbi nponopunoHaAb- 
HOCTH k\ H k 2 Me>KAV A3BAeHHBMH B Tpy6o- 
npOBOAaX CHCTeMbI pa3AHqHbIMH npH p\=p 2 
HAH H3MeHBB COOTHOUieHHe Me>KAy p\ H p 2 , 
MO>KHO H3.\ieHHTb HaKAOH npBMoft /, a CAe- 
AOBaTeAbHO, H K03(|)Cj)HHHeHT q>o. npH 
p T =const oCumho AaBAeHHB pi h p 2 h x<eAae- 



Moe 3HaqeHHe K03(|)4)HUHeHTa <po nOAyqaiOT, 
noAfinpaH cooTBeTCTByiomHe 3HaqeHHH k\ 
h k 2 . Aab 3Toro y nepeAHHX h 38 ahhx 
T0pMO30B BugHpaiOT pa3AHMHbie pa3Mepu 
KOAeCHbIX T0pM03HbIX UHAHHApOB (T0pM03- 
HblX KaMep) HAH Ha nepeAHHX H 3aAHHX 
KOAecaX npHMeHBKDT T0pM03a C pa3AHqH0fl 
34>4>eKTHBHOCTblO. 

ZUh noAyqeHHB nepeMeHHbix 3HaqeHHfi 
K03(J)4)HUHeHTa 06 blqH 0 H3MCHBIOT COOT- 
HOineHHe Me>KAy A3 bachhbmh pi h p 2 . 

OSecneqHTb HenpepbiBHoe H3MeHeHHe 
COOTHOIJLieHHH Me>KAy AaBAeHHBMH Pi H P2 
no HAeaAbHOH xapaKTepncTHKe 3aTpyAHH- 
TeAbHO, nosTOMy tipH noMoiuH cneunaAbHoro 
ycTpoficTBa, Ha3biBaeMoro peryABTopoM Top- 
M03HbIX CHA (PTC), H3MeHHK)T COOTHOHie- 
HHe P1/P2 ah6o npn aocthjkchhh HeKOTOporo 
(KOMaHAHOro) AaBAeHHB (cTaTHqecKHe pery- 
AHTOpbl pHC. 50, a), AH60 npH AOCTHXteHHH 
KOMaHAHOro AaBAeHHB c yqeTOM BecoBoro 

COCTOBHHB aBTOMOGHAB (AHHaMHMeCKHe 
peryABTOpbl pHC. 50, 6). CoOTHOLUeHHB 

Me>KAy Pi H p ‘2 AOAJKHU 6UTb T3KHMH, 
BTOSU BbinOAHBAHCb peK0MeHA3HHH np3BHA 

Ns 13 E3K OOH. 

npH npHMeHeHHH PTC BMeCTO H3MeHeHHB 

COOTHOUieHHH Me At Ay T0pM03HbIMH CHA3MH 

no HAeaAbHOH xapaKTepncTHKe moxkho no- 
AywHTb H3MeHeHHe, rpa^nqecKH H3o6pa>Kae- 
MOe AH6 o AOM 3HUMH, AH6o IiyqKOM npBMUX 
C pa3AHHHUM HaKAOHOM. 

IlpHMeHeHHe PTC nosBOABeT npn6AH3HTb 

pacnpeAeAeHne T0pMO3Hbix cha k HAeaAb- 
HOMy. B HeKOTOpbix npeAeAax H3MeHeHHB 
yAeAbHbix TopM03Hux cha npeAOTBpawaeTCH 
B03MO>KHOCTb SAOKHpOBKH KOAeC 3aAHeTO 




Phc. 50. XapaKTepncTHKH peryjinTopoB ropM03Hbix chji: 

a — CTaTH^ecKoro; 6 — AHHaMHHecKoro 
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TopMQ 3 Hbie ceoucraa 



Mocra nepBbiMH, h OAHOBpeMeHHO c bthm 
H a Bcex Aoporax hjih npw Bcex BecoBux 
coctohhhhx yMeHbmaeTcn aScojiioTHoe 3Ha- 
qeHne pa3HOCTH cp*— <po, a cjiejjoBaTejibHO, 
H CHHJKeHHe 3C|)4)eKTHBHOCTH TOpMO>KeHHH 
npn COXpaHCHHH yCTOflHHBOCTH ABHJKeHHH. 

Oah^ko HajiHqwe PTC He rapaHTnpyeT ot 
6/lOKHpOBKH KOJieC 060HX MOCTOB. B SOAb- 
uiHHCTBe cnyqaes npH aBapHHHOM TopMowe- 
hhh B03AeficTBHe Ha ropM03Hyio neAaAb 
npOHCXOAHT C MaKCHMajlbHO B03M0>KH0ft 
CHJiofi, 4 to bo mhothx CHTyaunax, oco6eH- 
HO Ha CKOAb3KHX AOpOrax, npHBOAHT K 
6jioKHpoBKe (s=100%) Bcex KOJiec. 

CneuHajibHbie yerpoftcTBa — aHTH(5AOKH- 
pOBOHHbie CHCTeMbl (ABC) n03B0AHJ0T 3BTO- 
MaTHqecKH noAAepntHBaTb CKOAbweHHe Bcex 
KOJiec b peJKHMe, 6 ah3kom k om-HMaAbHOMy, 
qTO ofiecneqHBaeT HaHAyquiee coqeTaHHe 
yCTOfiqHBOCTH H 3(f)4>eKTHBHOeTH TOpMOH<e- 
HHH. 

§ 18. Oco6eHHocTH npouecca 
TopMOJKeHHH aBTonoe3Aa 

riOAb3yflCb CXeMOH CHA (pHC. 51), Aefiar- 
ByjOLUHX npH TOpMO>KeHHH Ha ropH30HT3Ab- 
Hofi Aopore Ha 3BeHbH npHuenHoro aBTo- 
noe3Aa h cqHTan P B =0, moxkho 3anHcaTb 
Aah aBTOMOfiHAH-THraqa 

/3T==gyT+Pc/m T ; (98) 

AJia npHuena 

j 3n =gy n —Pc/m n , (99) 

rAe v=2 Rx/G — yAeAbHaa TopM03Han cHAa. 

Ecah cqHTaTb, qro cuenwoe ycTpoftcTBo 
>KecTKoe h He HMeeT 3a3opoB, to / 3t =/ 3 „ 
h npHpaBHHBaa npaBbie qacrw paBeHCTB 
(98) h (99) noAyqHM 

Pc = Gan(Vn — Y t) > (100) 



TAe G a n=G T G„/(G T +Gn) — npHBCAeHHaR 

CHAa TH>KecTH aBTonoe3Aa. 

B COOTBeTCTBHH C (|)OpMyAOfi (100) 
B33HMOAeHCTBHe aBTOMoOHAH-THraqa h npH- 
uena b npouecce TOpMoateHHH 3aBHCHt or 

COOTHOUieHHfl y T H y n . Bo3MO>KHbI TpH 
cnyqan cooTHOtueHHH. 

1 . EcAH Yn=?T, TO Pc=0, TOpMO>KeHHe 
aBTOMofiHAH-THraqa h npHuena chhxpohho; 

2. Ecah yn>YT, to P c >0, t. e. npwuen 
ycHAHBaeT TopMo>KeHHe aBT0M06HAH-THraqa; 

3. Ecah Yn<?T. to P c <0 h npH TopMO- 
«<eHHH aBTonoe3Aa npnuen HaKaTbiBaeTcn »a 
aBTOMo6HAb-THraq. 

CAyqaft 1 hbahctch HAeaAbHbiM, ho 
paBeHCTBO Yn=Yr B 06biqHbIX TOpM03HblX 
CHCTeMax c nHeBMonpHBOAOM AOCTHmyTb He 
yAaeTCH. 

CAyqan 2 oOecneqHBaeT pacTH>KKy aBTO- 
noe3Aa npn TopMo>KeHHH, qTO HCKAioqaeT 
ero CKAaAbiBaHHe h, CAeAOBaTeAbHO, cno- 
coOcTByeT noBbiuieHHio yCTOfiqHBOCTH. ripw 
oOhiqHWX HHeBMOnpHBOAaX 3TO B03MO>KHO B 
CAyqae HCKyccTBeHHoro yBeAHqeHHH Bpe- 
MeHH CpaSaTbJBaHHH T0pM03H0H CHCTeMbl 
aBT0M06HAH-THraqa, hto cymecTBeHHO chh- 
>KaeT 3(J)(J)eKTHBHOCTb TOpMO>KeHHH 3BTO- 
noe3Aa b ucaom. KpOMe 3Toro, yBeAHqw- 
BaeTCH BepOHTHOCTb AOCTHXKeHHH noAHoro 
cKOAb>«eHHH KOAec npHuena, b pe3yAbTaTe 
qero npnuen HaqHHaeT cnoA3aTb b6ok h 
THHeT 3a co6ofi Becb aBTonoe3A- IloaTOMy 
T0pM03Hbie CHCTeMbl COBpeMeHHbIX 3BT0- 
noe3AOB c nHeBMonpHBOAOM paccMHTaHbi b 
ochobhom ajih CAyqan 3, t. e. oSbiqHO npw 
TopMon<eHHH aBTonoe3Aa npnuen HaKaTbi- 
BaeTCH Ha aBTOModHAb-Tnraq, hto moxkct 
npHBecTH, a HHorAa h npHBOAHT k noTepe 
yCTOHqHBOCTH B BHAe TaK Ha3blBaeMOrO 
CKAaAbiBaHHn aBTonoe3Aa. 



Phc. 51. CxeMa chji, aeficT- 
ByiomHx na aBTOHoe3A npn 

TOpMO>K6HHH 






TopMGOKenue c nenoAHbiM ucn.0Ab308a.HueM cua cu,enAenun 
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§ 19. TopMomeHHe 
c HenojiHbiM Hcnojr b30BaHneM 
chji cuenjieHHH 

HenojiHoe Hcnojib30BaHHe chji cuenjieHHH 
B03M0>KH0 npn CJiy«<e6HOM TOpMOH<eHHH, a 
npH SKCTpeHHOM TopMOH<eHHH — b CAyqae, 
Koraa TopM03Ha« chct 6M3 He ofiecneqHBaeT 
T0pM03Hbie CHJlbl, HeofiXOAHMbie AAH nOJIHOrO 
Hcnojib30BaHHH cuenjieHHH Kojiec c AOporon. 
riocjie/iHee BepoflTHO Ha Aoporax, xapaKTe- 
pH3yeMbIX AOCTaTOMHO 60AbLLIHM KOSljxJjH- 
UHeHTOM q>*, b ocoCeHHOCTH npn 3aTpyAHe- 

HHH C03HaHHH AOCTaTOqHOTO yCHAHH Ha 
T0pM03H0H neaaJiH P nea (HanpHMep, npn 
ynpaBJieHHH 3btomo6h jieM H<eHm,HHOfi 
ecjiH OTcyTCTByeT ycHJiHTe/ib), a T3K)Ke 
npn HeHcnpaBHOH TopMOAHOH CHCTeMe. 
CBbirne 95% cjiyqaeB TopMOHteHHH otho- 
CHTCH K CJiyXKefiHblM. 

llpaBHjibHoe Hcnojib30BaHHe pa3AHHHbix 
ero cnocoSoB b 3H3HHTejibHOH CTeneHH 
onpeAejiaer AOAroBeqHoerb h HaAe>KHOCTb 

paSoneH ropM03HOH cHCTeMH, a cjie^oBa- 
TejlbHO, H 6e30naCHOCTb ABHJKeHHfl. K T3KHM 
cnoco6aM moxkho oTHecTH cAeAyiomne: 

TOpMo»eHHe ABHraTejieM 6e3 
HCn0Jlb30BaHHH T0pM03HblX MeX3HH3MOB — 
BOAHTejib yMeHbuuaeT hjih npeKpamaeT noAa- 
qy TonjiHBa (ropioqeH CMecn) b uhahhapm 
ABH raTejiH, b pe3yjibTaTe qero ero Mom- 
HOCTb 0Ka3biBaeTCH HeAOCTaToqHoft aah 
npeoAOJieHHH B03HHKaiomHX b HeM chji Tpe- 
hhh h ABHraTejib npeBpamaeTCH b TopM03 
(cnocofi npHMeHHioT, KorAa TpefiyeTCH He- 
Sojibijuoe 3aMeAJieHHe) ; 

TOpMOWCHHe C OTCOeflHH6H- 
HbiM ABHraTejieM npHMeHHioT, KorAa 
T0pM0>KeHHe ABHraTejieM He oSecneqHBaeT 
>KejiaeMoro 3aMeAAeHHH, a T3KH<e npH noji- 
hom TopMoa<eHHH; b 3TOM cjiyqae oTKjnoqaiOT 
ABHraTejib, BbiKjiioqaH cuenjieHHe hjih nepe- 
Aaqy b KopodKe nepe^aq (HeftTpajibHoe nojio- 
HteHHe) H HJiaBHO H3>KHMaiOT Ha TOpM03HyiO 
ne^ajib; 

TOpMOIKeHHe C H C n O JI b 3 O B a H H- 
6M TOpM 03 HbIX'MexaHH 3 MOB, HO 6e3 
OTCoeAHHeHHH ABHraTejiH HHorAa ueJiecooC- 
pa3HO C TOqKH 3peHHH nOBbHIieHHH 3(|)<f)eKTHB- 
hocth TopMOH<eHHH, yBejiHqeHHH AOJiroBeq- 
HOCTH T0pM03HblX MexaHH3MOB H 3aTpaTbI BO- 



AHTejieM SHeprHH Ha T0pM0>KeHHe. Ha Aopo- 
rax, xapaKTepH3yeMbix MajibiM 3HaqeHneM 
K03(|)4)HUHeHTa <p x , npn stom yMeHbmaeTca 
BepoHTHOCTb B03HHKH0BeHHH 3aH0Ca; 

TOpMOJKeHHe C HCn0Jlb30Ba- 
h h e m b c n o m o r a t e ji b h o h ropM03- 
hoh c h c t e m bi npHMeHHioT aah riOAAep- 
XK3HHB HCeJiaeMOH CKOpOCTH ABHAiCHHH Ha 
cnycKax, stot cnoco6 HHorAa npHMeHHioT 
b coqeTaHHH c paSoTOH TopM03Hbix Mexa- 
HH3MOB paSoqen T0pM03H0H CHCTeMbl. 

Cjiyqan TOpMoaceHHH 6e3 OTCoeAHHeHHH 
ABHraTejiH hbahctch Hawdojiee o 6 iuhm, Tax 
KaK npH 3T0M peaKUHH R x I H Rx 2 C03AaiOTCH 
b pe3yjibTaTe achctbhh momchtob, co3Aa- 
BaeMblX TOpM03HbIMH MeX3HH3MaMH, TOp- 
M03H0r0 MOMeHTa ABHraTejlH H TpeHHH B 
MeX3HH3Max TpaHCMHCCHH. 

XIah onpeAejieHHH 3aMeAJieHHH Bocnojib- 
3yeMca paBeHCTBOM (74). PeaKUHH R x i h 
R x 2 HanAeM, HcnoAb3yn (JiopMyAy (31). 

Ha KOJiecax, He cBH3aHHbix c ABHraTejieM, 
MOMeHT M C03AaeTCH TOAbKO AeHCTBHeM 
T0PM03HWX MeX3HH3MOB. 06o3HaqHB 3T0T 
MOMeHT Mtopl, npHHHMan BO BHHM3HHe, 
qTO 3H3K MHHyc ya<e yqTeH npH BbiBOAe 
ypaBHeHHH (74) h noACTaBJiHH j 3 BMecTO 

/a, noAyqnM 

Rxi=M xopl /r a -\-R t] f c —J K \j 3 /(r K rn) . ( 101 ) 

Ha KOJiecax, cB«3aHHbix c ABHraTejieM, 
MOMeHT M paBeH cyMMe MOMeHTOB: M TO p2, 
C03AaBaeM0r0 T0pM03HbIMH MexaHH3M3MH, 
h MOMeHTa, noABOAHMoro nojiyocHMH b pe- 
3yAbTaTe TopM03Hmero a^hctbhh ABHraTeAH 
H MeX3HH3MOB TpaHCMHCCHH. J(aH OnpeAe- 
AeHHH M BocnoAb3yeMca TeopeMofi 06 
H3MeHeHHH KHHeTHqeCKOH SHepTHH. riOCKOAb- 
Ky ABHraTeAb H TpaHCMHCCHH B 3T0M 
CAyqae BbinoAHHeT poAb AonoAHHTeAbHbix 
T0PM030B, TO AAH HX BpaiJLieHHH HeoSxO- 
Ahmo ot KOAec qepe3 noAyocH noABecTH 
HeKOTOpyiO MOLUHOCTb. MoiAHOCTb TpeHHH 
b ABHraTeAe h Mexami3Max TpaHCMHCCHH 
qacTHqHO KOMneHcnpyeTca 3a cqeT SHeprHH 
BpaiAaioinnxcH AeTaAeft’ ABHraTeAH h 
T paHCMHCCHH, 0TA3BaeM0H npH 33MeAAeHHH 
hx BpameHHH. 

CorAacHo cxeMe (pnc. 52) mojkho 3a- 
nHcaTb 

dT j dt—N koji N Top2 N T p N xp.^) 



( 102 ) 
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TopMOdHbie cauitcrm 




Phc. 52. CxeMa jyia onpe^ejieHHa 6ajianca moiuhocth 
npH cJiy>Ke6HOM TopMoxieH h h 

r,ae T — KHHeTHqecKaa aHepraa Bpainaio- 
iuhxch AeTa^eft ABHraTeAa h TpaHCMHCCHH 
r=0,5y„d)^; N KO a — MomHOCTb, noABOAHMaa 
k T0pM03y, TpaHCMHCCHH h ABnraTeAio OT 
KOJieC; jV TO p2 — MOLUHOCTb, TepaeMaa B TOp- 
M03ax KOAeC, CBH33HHblX C ABHTaTCAeM; 

N rp — MomHOCTb, TepaeMaa Ha TpeHHe b 

MeX3HH3MaX TpaHCMHCCHH; N T p. A — Mom- 
HOCTb, TepaeMaa Ha TpeHHe b ABHrareAe. 
ripoH3BOAHaa KMHeTHqecKOH 3Heprna 

dT/dt =y M <o e du> Jdt=J M « K « *'d<a Jdt = 

= - / M «5 w K/3/ r K- ( 103 > 

npHHHMaa BO BHHMaHHe, MTO N km = 

=M<d k ; A/ TO p2 = A/ TO p2(*J K ; A/ tp =(./Vko,i N top2) X 
X(1 — T)t) — (Af — AI top2)<*)k( 1 — "Hr)! N T p, A — 

=M 1? . a u T o» K> H3 paBeHCTBa (102) h (103) 

noAyqHM 

A4= Mjp.nU-r j T|t J kT}t) • 

IloACTaBAaa 3HaqeHHe M b (jjopMyay (31) 
h npHHHMaa bo BHHMaHHe, mto oh HanpaBJieH 
npoTHB BpamcHHa xoaeca, HafUeM 

^x2 = Top2^1 t - ^ - ^ tp.a^t) / 

/( r a n T )-(/ M « T 2 +/ K2 r i T )x 
x ij f^ fl n T )+^ 2 / c ]. (104; 

rioACTaBaaa 3HaneHHH R x \, R x 2 H3 (J>opMyA 
(101) h (104) b cpopMyjiy (74) h pemaa 
nojiyqeHHoe paBeHCTBO oTHocHTeAbHo / 3 , 
nojiyqHM 

/ 3 = [ (^^TOP^T “f" ^Tp.A l^t) / ( ^ a^1 t^"a) + 

+ /5 B / m a+^]( 1 /8 B p.T)- ( 105 ) 



TAe IMrop — MTopl4"^TOp2t 

8 bp .t= 1 +(/M«?+S/ K iir)/(ma/' K r, l r)T) . (106) 

Ko 34 xJ)HHHeHT 8 B p. T npH TopMoateHHH He- 
CKOAbKO OTAHMaeTCa OT K03<|>4>HllHeHTa 
8 „p npa TaroBOM peatHMe. Flpa nepeAane 
MOmHOCTH OT KOAeC K AB^raTejIIO T|t 

Ha 5 — 10 % MeHbine, qeM npa nepeAaae 
ot ABHraTe^a k BeAyiUHM xoaecaM. 

Aah npH6AH>KeHHoro noAcneTa 6 B p.r Moatno 
BocnoAbaoBaTbca Taxoft ate tpopMyAOH, K ax 
h npH thtobom peatHMe: 

8 8 p.T— 1 -f' 8 t,.«K+ 6 ' 2 i., ( 1 07 ) 



rAe Moatno CMHTaTb 6 i b =0,06; 62b=0,04. 

ByaeM Ha3biBaTb topmo3hoh c h a 0 8 
3BTOM06hA a H TOpM03HOH C H A O ft 
ABHrarejia cootbctctbchho 



P iop — 2M TO p/ T, a, 



P t P .a — Mrp.nUr/it' a'Ht) • 



(108) 



TorAa paBeHCTBO (105 ) npHMeT bha 

/a = [ (^rop+^rp-A+^n) / ( m a + <P#)J /8 Bp , T - 

(109) 

OniouieHHe 

{PlOp~\~P Tp.A - f-y :> B)/G3=/)i, (110) 

H 330 BeM TOpM 03 HblM AHHaMHMeCXHM (J)aXTO- 
pOM. TorAa 

js—(DT m }~'ty)g/ Sop.T- (111) 



ECAH H3BeCTHbl 33BHCHMOCTH P T «> p= 
=f(v) h P T p. a =f(v), to no rpa$HxaM D T = 
=f{v) MoatHO nocTpoHTb rpa<f)HXH 3aMeA- 
jieHnft jz=f(v) h Aa^ee Tax ate, xax onpe- 
ACAaAHCb BpeMa h nyTb pa3roHa, HaflTH 
BpeMa h nyTb TOpMoatenna. 

ypaBHeHHa (105) h (111) MOryT 6biTb 
HcnOAbsoBaHbi aah oiipeAeaenHa / 3 h S t 
npn ak> 6 hx cnocoCax TopMoatenaa. 

ripn TopMoateHHH ABHraTe-ieM b <|)opMyAe 
(111) cjieAyeT cqHTaTb D T ={P y p. A -\-P B )/G^ 
a 6 B p, T onpeAeAHTb no 4>op M >'Jie (106). 

Ecah aah TOpMoatenna ncnoAb3yiOT Top- 
M03a, HO npn 3TOM OTXJIlOMaroT ABHraTeAb, TO 

D t =(P Top ^ ~P »)/Ga» 

° 12) 

8b|).t— 1 -| -X/ k/ (/Wa^ k/* a) . 






TopMOOtcenue c HenoAHbm ucnoAb 306 anueM cua ctfetiAemiR 
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EcJJH TOpMO>KCHHe np0H3B0AHTCH OAHO- 
BpeMeHHO H T0pM033MH, H ABHraTeAeM, TO 

D t iiozi,c4HTbiB3ioT no 4>opMyAe (110), a 

K03C(>(j)HUHeHT 8 R|>.T no (})opMyjie (106). 

B odmeM CAyqae nepeMenubiMH HBAHiOTCfl 
Bee cham, BXOAHiuHe b 4>opMyjiy (110). 
XapaKTepncTHKa H3MeHeHHH P TOO CBfl3ana 
Kat< C OCOOeHUOCTflMH KOHCTpyKUHH T0pM03- 
HblX M6X8HH3MOB H npOHCXOJS,BUi.HX B IlHX 
npOUeCCOB ( H3MeHeHHe KO3(|)C{)HHHeHT0B Tpe- 
HHfl (JipHKHHOHHblX nOBCpXHOCTeH OT CKO- 
pocTH CKO.Tb>KCHHB, TeMnepaTypw H T. fl.), 
taK h c xapaKrepoM H3M6HeHHH ycHJiHB 
B03AGHCTBHH boahtcah Ha opran, yupae- 

npOUeCCOM TOpMOHCeHHH. 

MoMeirr rpeiiHH b ABnraTejie no 3 Kcnc- 
pHMeHTaJlbHblM ABHHbIM M0>KeT 6bITb Bbl- 
pa>KeH 4>opMyjioH 

M :i> . A =A+Bn, (113) 

i Ae A h B — K03{J)4)HUHeHTbi, 3asHCsmHe 

OT THna H KOHCTpVKTHBHblX OCOOeHHOCTCH 
iiBHraTeJiH. 

FloACTaBJiHH 3HaqeHHe M Tpil b <J)opMyAy 
(108) h Bbipa>KaH, nojib3yHCb paseHCTBOM 
(19) n qepe3 v, noAyHHM 

Pt P a =/4a T /(r ;v T|T)4-9,55Ba?y/(r K r A ti T ). (114) 

HcriOAb3ya (|)OpMyjiy ( 111 ), mo>kho ou,e- 
HHTb pauHOHaJlbHOCTb nptl M6H6HHH TeX HAH 
HHbIX Cn 0 C 060 B TOpMOWeilHfl. 

CpaBHUBan cnoco6w topmokchhh c ot- 
KAioqenHbiM h HeoTK.nioqeHHbiM ABHraTeAeM, 
MO>KHO 33MeTHTb, 4T0 BO BTOpOM CAyqae, 
YBejinqiiBaeTCH Kan D T (3a cqeT caarae- 
moi o P Tp.ii) , Tan h 6»,,.r (3a cqeT cAaraeMoro 
/„w?/(m a r K r a t| t ). IlocKOJibKy b 4 )0 P M y*’’ ie 
(111) Dt qxoaht b HHCAHTeAb, a 8 B p. T — 
b SHaMenarejib, to aah nojiyqeHHH mejiae- 
Moro 33MeilJieHHH B OAHHX yCAOBHHX npH 
ropMOJKeiiHH c neoTKjuoqeHHbiM ABHraTeAeM 
CHAa P TO() iioji>KHa 6birb Meiibniefi, a b 
Apyrwx OojibineH, next npw ropMO>KeHHH c 
OTKJiioqcHiibiM ABHraTeAeM. 

TopMO*eHHe c HeoTcoeAHHeHHbiM ABHra- 
TeAeM paiiHOHajibno, ccah npH stom yMeHb- 
macron cn.fi a P TOp , neoOxoAHMaH aah no- 
jiyqeHHH XKe/iaeMoro 3aMeAAeiiHH. Tor^a Ta- 
KOH CnOCOG TOpMOMteHHH II 03 B 0 JlHeT yMeHb- 
uiHTb hah T 0 pM 03 H 0 H nyTb b CAyqae 
aBapHHHOrO TOpMO>KeiIHH HAH H3H0C (ppHK- 



UHOHHblX HaKJiaAOK TOpM03HblX MeX3HH3MOB 
npH CJiy)Ke6H0M TOpMOHCeHHH. 

nojib3yncb paBeHCTBOM (109) h npHHHMaa 

BO BHHMBHHe, HTO npH TOpMOJKCHHH C OT- 
coeAHHeHHbiM ABHraTeAeM P Tpil =0, 8bp.t 
onpeAeJiaeTCH no (popMyAe (112), a np« 
TOpMO>KeHHH C HeOTCOeAHHeHHblM ABHraTe- 
AeM 8 R p. T onpeAejineTca no 4>opMyAe (107), 
h a h AO m : 

npn HeoTCoe ah Hen hom ABHraT&ne 

P Top = /3^a(l -i"8|B«K+82B) — P Tp.a — P e — 

-G at; (115) 

npn OTCoeAHHeHHOM ABHraTe^e 

/ > T0p=/3ma(l+82 B )— Pe — Gaty . (116) 

npH TOpMO*eHHH C HeOTCOOAHHeHHblM 
ABHraTeAeM yMeHbiuaeTCfl CHAa P T o P , neod- 
xoAHMaa aaa C03ABHHH >KeAaeMoro 3aMeA- 
achhh, ccah npaBaa qacTb paBencTBa (115) 
MeHbiue npaBofi qacTH paBCHCTBa (116). 
flocAe npeoOpasoBaHHH noAyqnM HepaBeHCT- 
bo, onpeAeAHioiuee ycAOBHH, npn KOTopbix 
paUHOHaAbHO TOpMOHteHHe c neoTcoeAHHeH- 
hhm ABHraTeAeM P Tpa > ' hm a 6 i B ul hah, nOA- 
CTaBAflH 3HaqeHHe P T pa, H3 4>OpMyAbl (114) 



u u „ / a Bu r u „ \ 

/,< ; . ( — + 9,55 — (117) 

^bSib^t V “k r 2 K ) 



TopMO>KeHHe C H6OTCO0AH HCHHbllVl ABHra- 
TeAeM ne;iecoo6pa3Ho b tom cAyqae, Koraa 
>KeAaeMoe 3aMeAAcmie ne npeBocxoAHt ne - 
KOTOpOH BeAHqHHbl, pa3AHMHOH Ha pE3Hb!X 
nepeaaqax, npw pa3Hwx CKopocinx ARH>Ke- 
HHH H BeCOBbIX COCTOSTHHHX BBTOMOOhAH 
( pHC. 53). CllAOUJHbie npHMbIC OTHOCHTCH k 
rpv>KeHOMy aBTOMooHAK) MA3-500, uirpH- 
xoBbie iipHMbie — k rpyatenoMV aiiiOMoOHA io 
3HJ1-4314I0. 

H3 ({)OpMyAbI (117) H pHC. 53 CAeAyeT, 
qTO Ha Aoporax, xapaKTepH3yeMbix Bbico- 
KHM K03(|)4)HU,HeHT0M (f x , 3BapHHH0e TOpMO- 
>KCHHe ueAecoo6pa3HO c OTKAioqeHHbiM ABH- 
raTeAeM. Ha Aoporax, xapaKTepH3yeMbix 
HH3KHM K034>4>HUHeHT0M <p x , TAe 3aM£AAeHHH 
He MOryT 6blTb SOAblllHMH, H npH BbICOKHX 
HaqaAbHbix ckopocthx, TopMOKeHHe ueAe- 
coo6pa3HO 6e3 OTKAioqeHHH ABHraTeAH. 
Tan «<e u,eAecoo6pa3Ho npoH3BOAHTb Top- 
Mo>KeHHe c HeoTKAioqeHHbiM ABHraTeAeM npn 
neoSxoAHMOCTH nAaBHoro CHHxceHHn cko- 
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Phc. 53. 3asHCHMOCTb 3aMeAJ>eHHfl ot HanajibHofi 

CKOpoCTH ABHmeHHfl npH TOpMOHteHHH C HeOTKJllOHeH- 

hum ABHraTejieM: 

cnjioiiJHbie ^ihhhh — MA3-500 Ha nepBofi — naTofl 
nepeAauax; urrpHxoBbte jihhhh — 3HJ1-431410 na 
rpeTbefi h iihtoh nepeaanax 

pOCTH B CJiyqaflX ABHJKCHHH C SOAblllHMH 
h cpe^HHMH ckopocth mh Ha Bbicineft nepe- 
Aaqe. 

TopMO«<eHHe ABHraTejieM hah TopMo>KeHHe 
c HeoTKJiioqeHHbiM ABHraTe^eM uiHpoKO hc- 
noAb3yiOT aah noAAepxoHHH xceAaeMofi 
nocTOHHHOfi ckopocth Ha cnycKax. 3HaneHHe 
CKopocTH Ha cnyeKe c 3aAaHHbiM yKAOHOM 
MOJKHO HaflTH rpa<j)HqeCKHM HAH aH3AHTH- 

qecKHM MeTOAaMH. Ha pnc. 54 npHBeAeH 
rpatj)HK 33BHCHM0CTH D T —f(v) aah CAyqan 
TOpMO>KeHHa ABHraTeAeM, nocTpoeHHbifi no 
4>OpMyAe (111), B KOTOpOH npHHHM3A0Cb 
P rop = 0 H P Tp.a no 4>opMyAe (114). 

Aah onpeAeAeHHH ckopocth ABHAceHHH 
Ha cnycne c yKAOHOM (— i), b cAyqae, KorAa 
/a— 1<0 Ha pacCTOHHHH \i—f a \ hsa ocbio a6- 
chhcc npOBOAHT napaAAeAbHyio eft npHiwyio. 
A6cuHcca tohkh nepeeeqeHHH 3Toft npHMofi 
e KpHBoft D T =/(y) Ha 33AaHHoft nepeAane 
onpeAeAHeT HCKOMyio CKopoctb. 




Phc. 54. 3aBHCHMocTb TopM03Horo AHHaMHMecKOro 
(paKTOpa OT CKOPOCTH ABHWeHHH Ha cnycae C yKJIO- 
hom Ha nepBoft — nnToft nepeAanax 



Kan bhaho h3 pHe. 54 c yBeAHqeHHeM 
nepeAaToqHoro qHCAa BKAioqeHHoft nepeAaqn 
yCTaHOBHBiuaHCH CKopocTb pe3KO yMenbiua- 
eTca. Ha BbicuiHX nepeAaqax noAAep>KHBa- 
HHe u=const npH TopMOJKeHHH ABHraTeAeM 
B03M0>KH0 TOAbKO Ha HeSOAblllHX yKAOHaX. 
Ha 6oAee KpyTUx cnycnax npnxoAHTCH Top- 
M03HTb OAHOBpeMeHHO ABHraTeAeM H T0pM03- 
HblMH MeX3HH3M3MH. Flo pHC. 54 MO>KHO 

onpeAeAHTb neoSxoAHMoe 3HaqeHHe P Top , 
ecAH Ha Aopore c f a =0,015 h yKAOHOM 
/= — 0,06 npH BKAioqeHHH qeTBepToft nepeAa- 
qn TpeSyeTca noAAep>KHBaTb cxopocTb 
12,5 m/c. Bhh3 ot tomkh, cooTBeTCTByromeft 
u=12,5 m/c, na KpHBoft qeTBepToft nepeAaqn 
b MaciiiTaOe, npHHHTOM aah D t , OTKAaAHBa- 
K)T 0Tpe30K, paBHblft no a6C0AK>TH0ft BeAHMH- 
He f a —i. Hepe3 ero hhachhA KOHeu, npOBOAHT 
npaMyio, napaAAeAbHyio och a6cuncc. 3Ta 
npHMaa Ha npoAOAXceHHH och opAHHaT 
OTceqeT 0Tpe30K, paBHwft b npHHHTOM Macui- 
Ta6e Top/ Ga. 

AHaAHTHqeCKHM MeTOAOM yAOSHO nOAb30- 
BaTbcH b cAyqanx, KorAa momcho npeHefipe- 
raTb conpoTHBAenneM B03Ayxa. 

riOAb3yHCb paBeHCTBBMH (109) H (114) H 
npHHHMaa bo BHHMaHHe, qTO npH yeraHO- 
BHBLIieftcH CKOpOCTH / 3 =0 H 6„ p .t= I , HOAyqHM 



u=0,l05 




— P 



Top 



Au r \ 

r z \) 



(118) 



rAe |i|>| — a6coAK>THoe 3HaqeHHe cyMMapHoro 
K03<J)4)HUHeHTa AOpOACHOrO COnpOTHBAeHHH 
Ha cnycnax npn f a —ic 0. 

HeKOTOpwe 3btomo6hah aah noAAep>Ka- 
HHH nOCTOHHHOft CKOpOCTH Ha 33TH>KHbIX 
cnycxax o6opyAOBaHbi BcnoMoraTeAbHoft 
TOpMOSHOft CHCTeMOH. ECAH AAH 3TOH CHCTe- 
Mbi HcnoAb3yeTCH HCKycCTBeHHoe yBeAHqe- 
HHe TpeHHH b ABHraTeAe nyTeM C03AaHHH 
npOTHBOAaBAeHHH B BbinyCKHOM TpySonpOBO- 
Ae, to noAAep>KHBaeMyK) ycTaHOBHBiuyiocH 
CKOpOCTb Ha cnycne c H3BeCTHbIM yKAO- 
HOM mojkho naftTH no 4>op«yAe (118), noA- 
CT3BAHH COOTBeTCTByiOLLlHe 3H3qeHHH K03(|)- 
4>HUHeHTOB A H B. 

npH aHaAHTHqecKOM pacqeTe cpeAHHx cko- 
pOCTeft ABH>KeHHH H HeKOTOpbIX oueHoqHbix 
noKa3aTeAefl TonAHBHoft skohomhhhocth 
H eofixoAHMO 3HaTb nyTb S 3 h BpeMH t 3 . 





9<p<peKTu enocTb 3anaCH0u ropM03Hoit cuctcmm 
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COOTBeTCTByromHe CHHJKeHHIO CKOpOCTH ABH- 
HceHHfl ot HaqajifaHoft CKopocTH y H ao xoHeq- 
Hoft v K . OduqHO npn pacqeTax Hcnojib3yiOT 
CAy>xe6Hoe TopMOJxeHHe c / 3 =eonst hah 
TO pMo>KeHHe a,BHraTejieM. B nepBOM cjiyqae 
aah onpejiejieHHfl nyTH mo>kho Bocnojib30- 
BaTbca (popMyjiOH (83) nepeimcaB ee Tax 

S 3 =(vl-vl)/(2j 3 ). 

BpeMH t 3 onpeAeAHioT H3 paBeHCTBa 
v K =v 3 —j 3 x 3t oTKyaa 

T3 == (yH t»K) / /V 

IlpH TopMOJKeHHH ABHraTeAeM aah onpe- 
AejieHHa 3 aMeaJieHHS, cqHTan b (J)opMyjie 
(105) M T o P 2=0 h noj!b3yacb (popMyjiaMH 
(108) h (114), mwiyqHM 4>opMyjiy noAo6Hyio 
(popMyjie (50) 

m a j 3 =anV 2 +b iT v-\-c iT , 

TAG O-ir— k B F 6/t = 0»55BWt/ (^k^a) > Cj T — 
—Au T /(r aT| T ) “f'Gai. 

yqHTbiBafl 3To, aah onpeAejieHHH S 3 h 
T 3 MOJKHO B0Cn0JIb30BaTbCH (})OpMyjiaMH 
(69) h (70), no KOTopbiM paccqHTbiBaiOT 
nyTb h BpeMH pa3roHa, 3 aMeHHB b hhx 

Qi, bi, Ci H 3 fl|T, bit, C('t- 

§ 20. 3(J)4)eKTHBHOCTb 3anacHofi 

TOPM03HOH CHCTeMbl 

Kax noKa3aHO b § 15 Tpe6oBaHHH k stjK^ex- 

THBHOCTH 3 anaCHOH CHCTeMbl npH<)AH 3 HTeAb- 

ho b 2 pa 3 a HHxce, qeM TpedoBaHHH k 

3 <tx{)eXTHBHOeTH pa 6 oqeft T 0 pMO 3 H 0 ft CHCTe- 
Mbl. 3to no 3 BOJineT Hcnojib 30 BaTb b xaqecTBe 
3 anacHofi CTOHHOqHyio TopM 03 Hyio CHCTeMy 
HJIH OAHH H 3 KOHTypOB AByXKOHTypHOft 
pa 6 oqeft CHCTeMbl. 

HaHAeM / 3 h S T aah 3thx CAyqaeB. Ctoh- 
HOHHaH TOpMOSHan cHCTeMa oSecneqH- 
BaeT 3aTOpMaJKHB3HHe TOAbKO 33AHHX KOJieC 
(HCKAIOqeHHeM. flBAHK)TCH nOAHOnpHBOAHbie 
aBTOM 06 HAH, TAe OH MOMteT B03AeftCTB0- 
BaTb na Bee KOJieca). I1o3TOMy aah noA- 
cqeTa / yc T npw noAHOM HcnoAb30BaHHH cha 
cuenAeHHH b (JiopMyAy (74) noACtaBHM 



R x \—fcRt\\ Rx 2 =q>xRz‘ 2 . 3aMeHHH R z] h 
Rz2 HX 3HaqeHHHMH H3 {j)0pMyA (89) H CHHTaH 
P B = 0, noAyqHM aah CAyqan ABHJxeHHH no 
ropH30HT3AbHOH Aopore 

v x a +f C b a 

her- L+ L + V ,t, ■ 

(119) 

H3 (JjopMyAbi (119) cAeAyeT, hto npH hc- 

!10Ab3OBaHHH CTOHHOqHOfi TOpM03HOft CHCTe- 
Mbl b xaqecTBe 3anacHofi j yC i yMeHbuiaeTca 
no CpaBHeHHIO C /y C T npH TOpMOJKeHHH 
pa6oqefi CHCTeMoft b (L-\-q>xhg) /a pa3a. 
/(ah rpy>xeHbix rpy30Bbix aBTOMoSHAeft, y 
KOTOpbix a— (0,65.. .0,75 )L, h g — (0,3...0,35)L 
Tpe6oBaHHH TOCT 22895—77 k atJxfiexTHB- 

HOCTH 3anaCHOft TOpM03HOH CHCTeMbl Bbl- 
noAHHiOTCH npaxTHqecxH npn Bcex 3Haqe- 
hhhx cp*, aah HerpyaceHbix rpy30Bbix 3 bto- 
MoOHAefl [a= (0,5.. .0,54) L; h g —{ 0,2... 

0,3) L] HCn0Ab3OB3HHe CTOHHOqHOH TOpM03- 
Hofl CHCTeMbl b xaqecTBe 3anacHOfl He o6ec- 
neqHBaeT BbinoAHeHHH sthx TpeSoBaHHft. 
To >xe OTHOCHTCH H X AerXOBblM 3BT0M0- 
6 hahm (c nacca>KHpaMH h 6e3 naccajKH- 
poB), aBTo6ycaM 6e3 naccaatHpoB. 3Haa 
/ycT H nOAb3yHCb (pOpMyAOH (119), MOKHOH 
HafiTH S T . npH HCnOAb30B3HHH CTOHHOHHOft 
T0pMO3HOH CHCTeMbl b xaqecTBe 3anacHOft 
b npouecce TopMOJxeHHH B03Mox<Ha 6 ao- 
XHpOBxa 33ahhx xoAec, hto HeOAaronpHHT- 
HO c TOHXH 3peHHH yCTOHqH BOOTH. 

IlpH HcnoAb30BaHHH b xaqecTBe 3anac- 
Hoft CHCTeMbl OAHoro H3 xoHTypoB pa6o- 
qefl jycr H S T 33BHCHT OT CXeMbI TOpM03HOH 
CHCTeMH H OT TOTO, XaXOH H3 XOHTypOB 
0Txa3aA. Ecah HcnoAb3yeTCH cxeMa, y xoto- 
pofl oahh H3 xoHTypoB oOecneqHBaeT topmo- 
>xeHHe nepeAHHX xoAec, a BTopoft — 3aA- 
hhx, to npH OTKa3e KOHTypa nepeAHHX xo- 
Aec /ycT onpeAeAflioT no (popMyAe (119). 
n P « 0Txa3e KOHTypa 33 Ahhx xoAec b 4>opMy- 
jiy (74) Hy*HO noACTaBHTb 
Rx 2 := fcRi 2 r B 3tom CAyqae j ycT =g[by x + 
+cf c ] / [L— (q> x — fc)h g \ &gyJ>/ (L—q> x hg), 
3to 3HaqeHHe oTBeqaeT TpeSoBaHHHM x 3a- 
nacHoft TopM03Hoii cncTeMe y Aerxcmbix h 
H erpy>xeHbix rpy30Bbix aBTOMo6HAeft, h ne 
OTBeqaeT y rpyjxenbix rpy30Bbix. 

Hto6w yAOBAeTBOpHTb TpeOOBaHHH, 
npeA'bHBAHeMWe K 34>4>eKTHBHOCTH 3anaCHO0 
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T0PM03H0H CHCTeMbl, tipH BCeX BeCOBbIX COC- 
TOSHHSX H 0TK33C AloSorO H3 KOHTypOB, 

npe;yio>KeH pa* Apyrwx cxeM paenoAoaceHHH 
KOHTypOB. EcVIH OAHH H3 KOHTypOB BKAlO- 
qaeT TopM03a npaBoro 3aAHero h jieBoro 
nepeAnero KOJiec, a BTopofi — jieBoro 3aAHe- 
ro npaBoro nepeAHero (AHaroHaAbHas cxe- 
Ma), TO OTK33 AK>6orO H3 KOHTypOB BO 
Bcex CAyqasx no3BOAaeT coxpaiiSTb 50% 

3(j)($)CKTHBIIOCTH T0pM03HblX CBOfiCTB. Oa- 
h3ko uo£Ko;ibKy TopM03Hbte CHJibi wa nepeA- 
hcm h 3a;iHeM Kpjiccax neo,iHnaKOBbi, co3- 
aaei'CH momcht, cTpeMsuiHfics pa3BepHyTb 
aBTOMoOnab, mto mo>kct npHBecTH k Hapy- 
meHHK) ero ycTofiqn booth. 

Aas oGecneqeHHH TpeOoBaimfi, npeAT>sB- 
AHGMblX K 3anaCH0H T0pM03H0fi CHCTCMe, 
npH oaHOBpeMemioM coxpaneHHH ycToftwH- 
bocth b nponecce topmo>kchhh Ha HeKOTO- 
pbix aBTOMOOHJIHX npHMeHHIOT AByXKOHTyp- 
Hbie CHCTeMbl, y KOTOpbIX B OAHH KOHTyp 
BKjiioqenbi T0pM03Hbie MexaHH3Mbi nepeaHHx 
KOJieC, a BO BTOpOH - TOpM03Hbie MexaHH3- 
Mbi Kan 3aaHnx, Tan h nepeaHHx Koaec. 

3Toro y TopM03Hbix MexaHH3M0B nepea- 
HHX KOJICC HMeeTCH ABa THna pafiOMHX 
T0PM03HUX UHAHHApOB: UHAHHApbl, BKAlOqeH- 
Hbie b KOHTyp nepeaHHx Koaec, paccHHTanbi 
Ha C03AaHHe T0pM03HbIX MOMeHTOB, o6ec- 
neMHBaioijUHX 33TopMa>KHBaHHe nepeaHHx ko- 
aec, BIlAOTb AO HX OaOKHpOBKH Ha aoporax. 
c bwcokhm K03(J)(J)HUHeHT0M cuenAeHHH; 

UHAMHitpbl. BKAIOMCHUbie B KOHTyp liepeAHHX 
h saanHX Koaec, paccqHTaHW Ha qacTHq- 
Hoe TopMO>KeHHe nepeaHHx Koaec Tan, mtoSw 
lipH OrKa3C KOHTVpa nCpeAHHX KOACC C03Aa- 
BaeMbie 3THMH UHAHHApaMH TOpM03Hbie 
chaw Ha nepeAHHX KOAecax co3MecTHo c 

T0pM03HblMH CHA3MH 33AHHX KOAec C03Aa- 
Ba,iH 3aMea.'ieHHC, OTBeqaiomee TpeSoBaHH- 
HM, npCA'bHBviaeMblM K SanaCHOH T0pM03H0H 
CHCTeMe. 



§21. MeTOAw oueHKH 
T0pM03HbiX CBOftCTB 

OueUKV T0pM03HbIX CBOHCTB 3BT0M06 hAH 
npOBOAHT 3KCnepHMeHTa;ibHbIMH (AOpO>KHbie 
h CTeHAOBbie HcnwraHns), a T3K>Ke pac- 
qeTHO-aHaaHTHqecKHMH MeTOAaMH. 



AopOXCHbie HCnblTaHHH HOBMX aBTOMOdM- 

Jiefi. McnblTaHHH Ha 3(}><j)eKTHBHOCTb T0pM03- 
HblX CHCTeM II po BOAST npH COCTOflHHH 3BT0- 
mo6has h ero arperaTOB, cooTBeTCTByioweM 
TOXHHqeCKHM yCAOBHSM lipeAnpHflTHH H3rO- 
TOBHTeaH. riepeA HCnbITaHHHMH aBTOMOOHJIH 
npoxoAST odKaTKV. Ilpn HenbrraiiHflx 3 bto* 
MoSHAb AOA>KeH 6bITb HOAHOCTbK) Harpy>KeH. 
Bee arperaTbi, KpoMe TopM03Hbix MexaHH3- 
mob, Aoa>KHbi 6biTb npeABapH reAbiio npor- 
peTbl. ripOTCKTOp UIHH AOAHteii 6birb H3HO- 
uieH paBHOMepHo h hc 6oace, qe.M Ha 50% 
ray6HHbi pncyHKa. 

HcnbiTaHHH npoBOAST na npnMOM ropn- 
30HTa;ibH0M yqacTKe AoporH (yKAOHbi He 6o- 
aee 0,5%) c cyxHM pobhum noKpwTHeM, 
npn TeMnepaType B03Ayxa ot —5 ao +30 °C 
h cKopocTH BeTpa He OoAee 3 m/c. 

HcnblTailHB THIia 1 COCTOHT H3 abvx 3Ta- 
noB: npeABapHTeAbiioro h ocuoBHoro. OpeA- 
BapHTeJlbHblH npOBOAHT IIOCAeAOBaTeAbHblM 
TOpMOHieHHeM no pe>KHMy, onpeAeAeimoMy 
AAH Ka>KAOH KaTeropHH aBTOTpaHcnopTHbix 
cpeACTB 3HaqeHHHMH HanaAbHbix v, t h Koneq- 
HblX y K CKOpOCTeH, AAHTejIbHOCTbK) U.HKA3 
H HHCAOM TOpMOHteHHS. 

OCHOBHOH 3Tan, KOTOpblH AOA>KeH liaHH- 
H3Tbcs He no3AHee qeM qepe3 45 c nocAe 
OKOimaHHS npeABapHTeAbHoro srana, upoBO- 
AflT no MeTOAHKe HcnuiTaHHH Tnna 0, 
ho c oTKAioqeHHHM ABHraTeAew. 

ripe ABa pHTeAbHbiii 3Tan HcnbiTaHHfi runa 
II npOBOAHT HenpepbIBHbIM TOpMO>KeHHeM, 
T0pM03iibie MCxaHH3Mbi AOA>KHbi Harpe- 
BaTbCS TaK, MTOdbl KOAHMeCTBO iiorAomeH- 
HOH HMH SHepPHH OKa38AOCb paBHbIM 3Iiep- 
thh, norAomaeMon 3a Tanoe >xe BpeMH 
T0pM03HbIMH MeX3HH3MaMH ABTOM06HAS, 

ABHH<ymerocH co cxopocTbio 30±5 km/h 
noA yxjioH 7% Ha paccTOSHHH 6 km. Abh- 
>KeHHe npoHcxoAHT Ha nepeAaqc, npH koto- 
poft qacTOTa BpameHHs KoAeHqaToro BaAa 
He Bbiuie HOMHHaAbHofl h oOecneqHBaeTCH 
MaKCHMaAblias ^iJxjjeKTHBHOCTb TOpMO>KeHHfl 
ABHraTeAeM. 

ycAOBHS nposeAenns HcnbiTaHHH 3anac- 
HOH TOpM03HOft CHCTeMbl aHaAOlHMUbl HCnbl- 
T3HHSM THna 0 c ot ka K> qe H H bl M ABHraTeAeM. 

HcnUTailHS CTOSHOqHOft CHCTeMbl aBTOMO- 
6hah npoBOAHT n pH noAHott ero 3arpy3Ke 




Merodbi ouchku TopMQ 3 Ht>ix caoucre _ 

Ha Aopore c npOAOAbHbiM ykjiohom, paBHbiM Aopo>KHbix HcnbiraHHHX, AOJi>KHa ofiecneMH- 



33A3HHOMy TeXHHqeCKHMH yCAOBHHMH Ha 

AaHHbifl aBTOMO(5 HAB, ho He MeHee iiopMH- 
poBaHHoro no TOCTy. HcnbiTaHHH npOBOAHT 
npH ABH>KeHHH 3BT0M06 hA 3 BBepX H BIIH3 
tlOA yKAOH npH HeHTpaJIbHOM nOJIO>KeHHH 
b Kopofine nepeAaq. 

HcnbfraHHe BcnoMoraTejibHofi topmo3hoh 
CHCT eMb! npOBOilHT npH ABHHieHHH 3BT0- 
mo6hah hoahoh Maccbi Ha cnycKe, HMeio- 
meM 3aAanHbie FOCTom 3HaqeHHH yiuioHa 

H AAHHbl, H C OnpeAeJieHHOH CKOpOCTblO. 
ilonycKaeTCH BKAioqeHHe nepeAaqH, npH 
KOTopofi qacTOTa BpameHHH KOJieHqaToro 
Ba^a He Bbiuie HOMHHajibHoft. 

AopOHlHbie HcnbiTaHHH HBTOMOSHJieH, 
HaxoAHiuHxca b sKcnAyarauHH, Ha 3<t>cj>eK- 
THBHOCTb TOpM03HbIX CHCTeM npOBOAHT IlpH 
nojiHofl wacce hah npH Macce b cHapa- 

JKeHHOM COCTOHHHH C VHCTOM MaCCbl BOAH- 
TeJIH, Ha npHMOH, pOBHOH, ropH30HTa/ib- 
Hofl, cyxofl Aopore c neweHTHO- hah ac- 
4>ajTbTo6eTOHHbiM noKpbiTHeM, He HMeiomeif 
na nOBepxHocTH cbinyqnx MarepnaAOB hah 

MaCJia. IliHHbl AOJIXKHbl 6bITb HHCTblMH, cy- 
xhmh h OTBeqaTb Tpe6oBaHHHM no npeAeAb- 
HOMy H3HOCy H COCTOHHHK). FIpH HpOBepKC 
paSoqefi h 3anacHofl TopM03Hbix chctcm 
aBTOMOfiHjlb pa3rOHHIOT AO CKOpOCTH 43... 
45 km/h h OTKAioqaiOT A BHraTe '' Ib 0T 
TpaHCMHCCHH. B MOMeHT, KOrAa CKOpOCTb 
aBT0M06HJI51 AOCTHTHeT 40 KM/q, llpOH3BOAHT 
noAHoe TopMoaceHHe c onpeAeAeHHbiM vch- 
jineM B03AeficTBHH na opraH ynpaB«ienH a 
h perHCTpnpyiOT topmo 3 hoh nyTb hjih yera- 
HOBHBiueecn 3aMeA^ieHHe h BpeMH cpaSaTbi- 
B3HHH. 

ZlJIH npOBepKH CTOHHOqHOH T0pM03H0ft 
cHCTeMbi aBTOModHAb 3aTOpMa>KHBaiOT pa6o- 
qefi T0pM03H0H CHCTeMOH H3 33A3HH0M 
yKJioHe, 3aieM oTKJiioqaiOT ABHraTejib ot 
TpaHCMHCCHH H npHBOA«T B ACHCTBHe CTOH- 
HOMHyio ropM03Hyio CHCTeMy. riocjie 3Toro 
pacTOpMa)KHBaiOT paOoqyio CHCTeMy h (pHK- 
cupyiOT AeflcTBHe ctohhomhoh. 

yCJIOBHH npOBeAeHHH HCnblTaHHft BCnOMO- 
raTeAbHOft xopM03HOft CHCTeMbi aHaAorwqHbi 
yCAOBHHM AOpO>KHblX HCnbIT3HHH HOBblX 
aBTOMOdHACH. H3MepHTeAbHaH H peTHCTpH- 
pyiouiaH annapaTypa, npHMeHneMaH npH 



B3Tb H3MepeHHe H perHCTpaUHIO T0pM03H0- 
ro nyTH, ycTaHOBH Bmeroca saMeAACHHH, 
BpeMenH cpaOaTbiBanHH h HaqaAbHofi cko- 
pOCTH TOpMO>KeHHH H OTBeqaTb TpeOOBaHHHM 
no TOMHOCTH H3MepeHHH, C(|)OpMyjlHpOBaHHOM 

b TOCT 25478—82. 

jlopoHinbie HcnbiTaHHH npn ripoBepxe 9(p- 
4>eKTHBH0CTH padOMeH T0pM03H0H CHCTeMbi 
CqHTaiOT HeAeHCTBHTeAbHblMH, eCAH AAH cox- 
paHeHHB npHMOAHHeHHOrO ABH>KeiIHH 3BTO- 
mo6hah b npouecce ropMO>KeHHH BOAHTeAb 
AOAJKCH KOppeKTHpOBarb TpaeKTOpHIO abh- 
>KeHHH. 

CTeHAOBbie HcnbiTaHHH aBT 0 M 06 HAeH. Ha- 

XOAHlUHeCH B SKCHAyaTaUHH bbtomoShah 
HC nbITbIBaiOT Ha T0pM03HyK) 3(|) (j)e KTH B H OCT b 
Ha cxeHAax HnepmioHHoro hah chaoboi-o 
T una, oTBeqaiouuix rpeOoBaiiHHM, ibaojkch- 
hwm b FOCT 25478- 82. 

34)c|)eKTHBHocTb pa6oqeH h 3anacnoH 
TOpMOSHblX CHCTeM JIpOBepHIOT TOpMO>KCHHeM 
aBT 0 M 06 HAH COOTBCTCTByTOlUCH C.HCTCMOH 
C Oil peAOAC H H hi M H yCHAHHMH B03ACHCTBHH 

Ha opraH yupaBAeHHH, npeABapHTeAbno ao- 
BeAH CKOpOCTb BpameHHH pOAHKOB AO COOT- 
BercTByiomeH ckopocth (no ne Menec 
40 km/h). OnpeACAHiOT MaKCiiMaAbHwe chau, 
pa3BHBaeMbie Ka >k aw m KOAectibiM MexaiiH3- 
mom, h BpeMH cpaSarwBanHH. 3aTeM no 
4>opMyAaM onpcACAHiOT 3naqeHHH yACAbHon 
T0pM03H0H CHAbl H K03(j>4>HUHeHTa OCCBOH 
HepaBHOMepHOCTH H CpaBHHBaiOT 3TH 3H3- 
qeHHH C HOpMHpOBaHHbIMH. MeTOAHKa HCIlbl- 
T3HHH CTOHHOMHOH CHCTeMbi aiiaAOHIMHa 
npeAbiAyuteH. 

IlpoBepKy sxfxfieKTHBHOCTH BcnoMOrarcAb- 
HOH CHCTeMbi npOBOAHT Ha CTCHAOX HHCp- 
uhohhofo THna o npe aca e h h e m MaKciiMaAb- 
HOH T0pM03110H CHAU, pa3BHBaCMOfi Iia KO- 

Aecax aBTOModHAH c nocvie Ay kjmiih m pacqe- 

TOM yaeJIbHOH TOpM03HOH CHAU. 

PacqexHwfl mctoa- Oue’HKa TopM03nwx 
cbohctb ocHOBbieacTCH hh anaAH3e npouecca 
TOpMOJKeHHH OAHHOqHOTO aBTOMOOHAH, B 
pe3yAbTaTe KOTOporo 6 mah bu bcachhi (pop- 
m yA bi (74 ) h ( 86), no3BOAH!oiuHe Haxo- 
AHTb jy CT li St npH SKCTpCHHOM TOpMOX<e- 
HHH. npH BbIBOAe 3THX 4>OpMVA 6 UAH CA6- 
Aanbi ynpomaiomHe AonyuieHUH, (paKTHMe- 
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T OpMOSHMC CfiOUCTfiCl 




Phc. 55. TopM03Hue AHarpaMMM aBTonoe3aa: 

/ — THrana; 2 — npaneiia 

ckh HCRJifOMaromwe yqeT paAa ocodeHHoc- 
Tefi padoqnx npoueccoB padoqeft TopM03Hofi 
CHCTeMbI KaJKAOfO KOHKpeTHOrO aBTOMOdHJIfl. 
yqer 3 thx ocodeHHOCTefi ocodeHHO Ba>KeH 
aah pacqeTa noKa3aTejieH topmoshwx 
CBO flCTB aBTOnOe3AOB. PaCCMOTpHM 3TO Ha 
npwMepe pacqeTa j* h S t aah aBTOnoe3Aa 
C nneBMaTHMeCKHM TOpM03HbIM npHBOAOM. 
OcodeHHOCTH padoqero npouecca topmo3hoh 
CHCT eMbI XapaKTepH3yHDTCH AHHaMHMeCKOH 
XapaKTepHCTHKOH T0pM03H0ft CHCTeMbI 

(cm. pnc. 46). 

ri0Jlb3yflCb (|)OpMyjiaMH, CBH3bIBaK>mHMH 
T0pM03Hbie MOMeHTbl, pa3BHBaeMbie T0pM03- 
HblMH MexaHH3M3MH C AaBAeHHHMH B HC- 
nOJIHHTejlbHblX OpraHaX T0pM03H0H CHCTeMbI 
(TaKHe 4>opMyjibi npnBeAeHbi b yqedHHKax 
no pacneTy aBTOModHJia) , mojkho nocTpoHTb 
TopM03Hyio ^HarpaMMy aBTonoe3Aa (pwc. 
55), cocTonmyio H3 nHTH ochobhwx STanoB 

Ecjih npeHedperaTb chahmh conpoTHBJie- 
HHH KaqeHHK) H COnpOTHBJieHHH B03AyXa, 
a TaiQKe cHHTaTb 8 B p=l, to Ha ropH30H- 
TajibHofl Aopore aah scex 3TanoB AeftcTBH- 
TejibHo ypaBHeHHe 

dv/dt=—gy an . (120) 

rioJiHan TopM03H3H cHjia aBTonoe3Aa hb- 
JlHeTCH CyMMOfl T0pM03HbIX CHJI aBTOMOdH- 
jiH-THraqa h npHuena YanG a n=YTG T -l- 
“HYh^h, OTKyfla yan—yiGT/Gm-^-ynGn/G^n, 
hah y an =(l— m)y T -fmYn, rae m=G„/G a ,i— 
BecoBOH Kos^KjjHuneHT aBTonoe3Aa. 

Ha 3Tane l o=o«=const h c yqeTOM 



npHHHTbix AonymeHHfi Yan=0, a npoxOAHMbift 
nyTb 

Si=t>oTi. (121) 

Ha 3Tane 2 v n =0. CqHTaa, hto Yt 
H3MeHaeTCH no jiHHefiHOMy 3aK0Hy 

Vt == VycT.r^ / Th.t* 

yAeJibHaa TopM03Haa CHjia aBTonoe3Aa 
Yan == (l — w)YycT.T^/Tn.r- 

rioACTaBJiaa BwpaaceHHe Yan b ypaBHeHHe 
(120), no^yqHM 

dv/dt— —g( 1 — m)YycT.T*/T„. T . 

Pa3,aejiHH nepeMeHHbie h HHTerpHpya jie- 
Byio qacTb b npeaejiax vo...v, a npaByio 
b npe^ejiax 0...£, nojiyqHM TeKym.ee 3Haqe- 
HHe ckopocth Ha 3Tane 2 

t)=y 0 — g(l — m)YycT.t/ 2 /2T H . T . (122) 

npn t—xz 3Ta cKopocTb paBHa HaqajibHofi 
CKopocTH v -2 Ha 3Tane 3. yqHTHBan, hto 
v~dS/dt 4>°PMyjiy (122) mohcho npeA- 

craBHTb KaK AH(|)(|>epeHUHajibHoe ypaBHeHHe 
c pa3AejifliomHMHCH nepeMeHHbiMH 

dS—vodl—g( 1 —m)y yC T.tt 2 dt/2x H .i, 

HHTerpnpyH KOTopoe b npeAeAax O...S 2 aah 
jiesoft qacTH h O...T 2 aah npaBOH, nojiyqHM 
TopM03Hofi nyTb Ha 3Tane 2 

5 2 = V 0 X2—g( 1 — m)Yycr.TT2/6T H .T. (123) 

Ha 3Tane 3 YT == YycT.TT 2 /TH. T "l _ yycr.-rt /x».t\ 

Yn = YytT-n^/TH.n- 

TorAa yAeAbHan TopM03Han CHAa bbto- 
noe3Aa 

Yaii = .( 1 fftyyycr.rXzf XH.y~\~( \ ~ttl) YycT.T^/TH.-r - }” 

•\~fnyycr.nt/XH.iu 

a ypaBHeHHe abh^kchhh npn stom 3anHCH- 

BaeTcn CAeAyioiUHM odpa30M: 

dv/dt=— g(\ — m)Yycr.rT 2 /T„.T— g( 1 — 

— tttfyyei.rt j Th.t — g /WYycr.ii^ /Th.h* 

Pa3A6AflH nepeMeHHbie h HHTerpnpya Ae- 
Byio h npaByio qacTH b npeAeAax U2...0 h 





BMixHue TQpMQ3HUx C8QUCT8 net cped/uoto CKopocTb deuwemn 
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O...T3, nojiynHM Tenymyio CKopocTb Ha 3 Ta- 
ne 3 : 



v=v 2 — g (1 — m )y y cT.T T 2 * / T h.t- °’ 5 £ X 

X [XI V ycT.r / T ycT.n / T h.h]^ 

( 124 ) 



ripH t— T 3 , 0 = 03 , a 

S 3 = 2 X 3 ( 1 — W)Y ycT.T 7 2 ^ 3 / 2T h . t — 

-g [{1 - rn) y ycT , / T H . T + mv yCT , / x H . n ]x^ / 6 . 

( 125 ) 



Ha STane 4 y T =v y cT.T= const, a y n h 

Ya„ npOAOJDKaiOT B 03 paCTaTb 

Y ycr.n T 3 / T H.nX“^ ycT.n ^/ T H.n » Van 

(1 m ) YycT.T - ^ ycT.n T 3 / T H.n - ! - V ycr.n ^ / T H.n • 

B 3tom cjiyqae ypaBHeHHe ABHxceHHH 

HMeeT T3K0H BH^' 



dv/dt — —g (1— rn)y ycTT — 

-gtny y CT .n T 3 / T H.n -gny ycr.n * / T H.n • 

( 126 ) 



Pa 3 j 3 ,ejiflfl nepeMeHHbie h HHTerpHpya Jie- 
Byro h npaByio qacm ypaBHeHHH ( 126 ) 
cooTBeTCTBeHHO b npeAe-nax 03.. .0 h 0 ...f, 
nojiyHHM BbipajKeHHe aah TeKymefl ckopocth 
H a STane 4 : 



V = V Z — § (1 m ) V ycr.T * 

2 

g m y ycT.n T 3 ^ / T H.n ycT.n ^ H.n » 

a H3 Hero npH t—x 4 — CKopocTb 04, a TaK>Ke 
nyTb TopMOHteHHH Ha 3 Tane 4 

S 4 =o 3 T 4 -°, 5 g[( 1 — m)v ycTT + 

+ y CT .„T 3 / T «.n] T 4- gny ycr.n T 4 / 6t H.n • 

(127) 

Ha 3Tane 5 y T = const h y n = const, no 3 TO- 
My h y a r = const 



HHTerpHpOBaHHe ypaBHeHHH ( 128 ) b npe- 
Aejiax y 4 ..,0 aah acboh qacTH h b npe^e/iax 
O...T5 aah npaBOH no3BOJiHeT onpeAeJiHTb 
fljiHTejibHOCTb 3 Tana 5 

x 5 =04 /g [ (1 — m)YycT.T+myycT.„] , 

a HHTerpHpoBaHHe b npe^ejiax 04...0 h 0 ..J 
TeKymyio CKopocTb 

v=v 4 —g {( 1 — m)y yC T.T+"*VycT...l t- 



TIoACTaBHB v—dS/dt b noc-neAHee Bbipawe- 
HHe mohcho nojiyHHTb ypaBHeHHe c pa3- 
aejiHiomH’MHCH nepeMeHHbiMH, HHrerpnpoBa- 
Hne KOToporo b npeaejiax O...S5 h O...T5 
AaeT 4>opMyjiy Ann onpeAeJieHHH TopM03Horo 
nyTH Ha 3Tane 5. 

S 5 =O h X 5 — 0,5g [(1 — m)VycT.T + 

+ w *Vycr.n]x5. (129) 

TopM03Hofi nytb S T aBTonoe 3 Aa, paBHuft 
cyMMe TopM 03 HWx nyTefi, onpeACJineMbix 
(JjopMyjiaMH (121), (123), (125), (127), 

(129) S T =S l -i-S2-fS 3 -|-S4+S 5 , a TaIOKe 3a ' 

MeAJieHHe j ycT noAyqeHHbie pacqeroM, cpaB- 
HHBaiOTCH C HOpMHpOBaHHbIMH 3 H 3 HeHHHMH 
AJiH A3HHOH noAKaTeropHH aBTonoe3Aa. 
ripH S T <[S T ] H /ycr^I/ycr] aBTOnoe3A 
ofijiaflaeT TpeGyeMOH 3 (f)<J>eKTHBHOCTbio. 

§ 22. BjlHHHHe T0pM03HbiX 
CBOHCTB Ha CpeflHIOlO 
CKOpOCTb ABHMCeHHfl 

TopM03Hbie CBOfiCTBa OKa3bIBaiOT BJIHHHHe 
He TOJIbKO Ha 6e30naCH0CTb ABHJKeHHH, HO 
H Ha CpeAHIOlO CKOpOCTb ABHJKeHHH. BoAH- 
TeAb Ha 0CH0B3HHH CBOerO OnbITa HHTyH* 
THBHO yCTaHaBAHBaeT CKOpOCTb ABHHCeHHH, 
yHHTbiBaa T0pM03Hbie CBOfiCTBa ynpaBAaeMO- 
ro HM aBT0M06HAH : 

XlonyCTHMafl no T0pM03HbIM CBOficTB3M 
CKopocTb ABH*eHHH Mo*eT 6 biTb onpeAeAeHa 
H3 yCAOBHH 



Ya.n = ( 1 — /7l)YycT.T"l _ ^yeT.n 



S 0 +S 6 =S b , (130) 



h noAb3yacb ypaBHeHHeM ( 74 ), HaftAeM 

/y CT = — dv/dt— g [( 1 — m)vy CT .T+mvycT.n] . 

( 128 ) 



rae So — ociaHOBOHHbifi nytb,. onpeAe- 
AfleMbifi no 4>opMyjie (87) ; S& — pacCTOHHHe 
6e3onacHOCTH (ofibmHO npHHHMaiOT paBHbiM 
5 ... 10 m); S B — paccTOHHHe bhahmocth bo- 
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TopM03Hbie ceo&CTea 



AHTeJieM AOpOl'H AO BCTpeHHOI'O aBTOM 06 HJlfI 
hah npenflTCTBHH 11 a nyra. 

Bbirne b Ta6.a. 1 Shah npHBeAt'Hbi ahh- 
Hbie, xapaKTepH3yiomHe paccTOHHHe bhah- 
MOCTH S„ AAH CBCTAOrO BpCMeHH, B COOT- 

BeTCTBHH co CHhII 2.05.02 — 85 b 3aBHCH- 
mocth or KareropHH AoporH. 

B teMHoe BpeMB cyTOK npn noAb30Ba- 
HHH 4 )a P aMH S b =Socb— pKSocb — MaKCH- 
MajibHan npoTHjKeHHocTb yqacTKa AoporH, 
ocBemeHHoro (jjapaMH, aah AaAbiiero CBeTa 
Socb=100 m, aah 6AH>KHero CBeTa S<,<-r= 
—50 m; p=r ,8 C-- K 03 ({) 4 )HUHeHT, VMHTbl- 
BaioiuHH yMenbuieHne paccTOHHHH bhahmoc- 

TH OT CKOpOCTH ABH>KeHHH) . 



Flpn ABH*eHHH b TyMaHe hah npH ocaAKax 

S„=0,85 S„ (S m — MeTeopoAorHMecKaa 

AaAbHOCTb BHAHMOCTH). 

nOACTaBAHfl 3 »aqeHHH COOTBeTCTBVK>m.HX 

cocTaBAHiomHx b ypaBHeHHe (130), noAyqHM 

KBaApaTHoe ypaBHeHHe oTiiocHTeAbno v , 
peiuaa KOTopoe, mojkho oiipeAeAHrb ao- 
nyCTHMyiO CKOpOCTb ABH>KeHHH 110 TOpM03- 
HblM CBOftt'TBaM 3BT0M06 hAH AAH 3aA3HHbIX 
ycAOBHH ABH>KeHHH. 3na8 npocj)HAb Tpaccu 
H K03(j)^)HUHeHT AAH yqaCTKOB, MOTKHO 
paccMHTbiBaTb aniopy AonycTHMbix CKopocrefi 
ABHJKeHHH no T0pM03HbiM CBOHCTB3M Ha BCCM 
npOTH>KeHHH TpaCCbl H npH MOACA H pOBaH H H 
ABH>KeHHH Ha 3BM VMeCTb BAHHHHe TOpM03- 
HblX CBOHCTB Ha CpeAHlOlO CKOpOCTb. 



§ 23. OnpeAejieHHB 
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§ 26. TonjlHBHO-SKOHOMHMeCKafl 
xapaKTepncTHKa 

§ 27. Oco6eHHOCTH 
SKcnepHMeHTaJibHoro 
onpea.ejieHHH noKa3aTejien 

TOnAHBHOH 3 KOHOMHqHOCTH 

§ 28. PacHCTHoe onpeAejieuHe 
noKa3aTejieft toiuihbhoh 
SKOHOMHqHOCTH 

§ 29. BjiHBHHe 

KOHCTpy KTH BHbIX (jiaKTOpOB 
Ha TOnAHBHyiO SKOHOMHHHOCTb 

§ 30. BjiHHHHe 

3KcnjiyaTauHOHHbix <J>aKTOpOB 
Ha TOnjIHBHyiO SKOHOMHqHOCTb 

§ 31. FIpHMeHeHHe tofuimb 
He He(f)THHOrO npOHCXOJKA^HHH 

§ 32. B3aHMOCBH3b 
TOIIJIHBHOH 3K0H0MHHH0CTH 
c 3KOJiorHqecKoft 6e3onacHOCTbK> 




TonjlHBHOH 3KOHOMH4HOCTbK) Ha3bIBaK)T 
coBOKyimocTb cbohctb, onpeAejiHK)in.Hx pae- 
xoam TonjiHBa npH BwnojinenHH aBTOMO- 
6 hjicm TpaHcnopTHoft paSoTbi b pa3AH4HMx 
ycJioBHHX 3KcnjiyaTau,HH. 

B «OeHOBHbix no.no/KeHH5ix 3Hepi'eTH4ec- 
kom nporpaMMW CCCP na AAMTCAbHyio nep- 
eneKTHBy» kbk oaho H3 BaHuieHLunx nanpaB- 
jieHHH Bbi/iejieH nepeBOA bkohomhkh na 
9HeprocoeperaiomHe nyxn paaBUTiia. Cnn>Ke- 
HHe paexoAOB ronjiHBa TpancnopTHWMH 
cpeACTBaMH HB.aHeren bo>khoh coct 3 BHOH 
nacTbio 3T0H nporpaMMW. 

§ 24. OuenoqHbie nonasaTejiH 

TonAHBHaa 3KOHOMHMHOCXb aBX0M06HA51 

b 3Ha4HTeAbHOH cxenenw onpeAeASiercn Ta- 
khmh noKaaaTeAHMH ABHraTena, iok 
4acoBofi paexoA roiuiHBa G r , Kr/q — waeca 
ToruiHBa, pacxoAveMoro b oahh qac, h yAe.nb- 
HblH paCXOA TOFIAHB3 g c , p/{kBt- 4) - M3C- 
ca TOiUHBa, pacxoAveMoro b oahh 4ac Ha 
eAHHHUy MOLUHOCTH ABHraxe;i5L 

OCHOBHbIM H 3 MepHTeAeM TOnAHBHOH 
3 K 0 HOMH 4 HOCTH aBXOMOOHAH B HaUieH CTpaHe 
H 60 JIbUJHHCTBe CBpOnefiCKHX CTpaH HBJ 1 H- 
cjch paexoA TonjiHBa b jmxpax na 100 km 
npoftAeHHoro iivth (nvTeBOH paexoA) Qs» J] - 

ilAfl OUeHKH 34>4>eKTHBHOeTH HC110Jlb30Ba- 
HHfl TonAHBa npH BbinoAHCHHH xpanenopx- 
HOH paOOTbl HCnOAb3yK>T paCXOA XOIUlHBa 
Ha eAHHHuy xpaHcnopxHofi pa6oxw (100 
t-km) Q a ., .t — oTHOiueHHe 4>aKTH4eeKoro 
paexoAa xonjiHBa k bwhojihchhoh xpaHcnopT- 
hoh padOTe. 

B CLUA HapHAy c nyxeBWM paexoAOM 
HCnOAb3yK)T 06paXHbIH H3MepHXe;ib — AJIHHy 
npoSera na eAHnnny o6i>eivia H3pacxoAO- 
BaHHOrO TOlIAHBa. 

CorjiacHO FOCT 20306 - 85 ouc hom h bi m h 

IIOKa3axeAHMH XOI1J1HBHOH 3K0H0M H4H0CXH 

cnyxoT: 

1) KOHTpoAbHbift paexoA ToiuiMBa (KPT); 

2) paexoA xon.iHBa b MarncxpajibHOM 
e3AOBOM UHKAe Ha Aopore (PTMH); 

3 ) paexoA TonjiHBa b ropoACKOM e 3 AOBOM 
HHK.ne Ha Aopore (PTrLJU); 

4) paexoA TonjiHBa b ropoACKOM u,nKAe 
Ha cxenAe (PTFLI); 
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Phc. 56. ManfCTpajibHufi uhkji 



5) TonjiHBHaa xapaKTepHCTHKa ycTaHOBHB- 
lueroca abhjkchhh (TX); 

6) TonjiHBHO-CKopocTnaa xapaKTepHCTHKa 
Ha MarHCTpajibHO-xojiMHCTofi Aopore (TCX). 

3th oueHOHHbie noKa3arejiH He HMeior 
HOpMHpOBaHHblX 3HaMeHHH, HX HCnOAb3yiOT 
npn cpaBHHTejibHOH oueHKe ypoBHH toii- 
AHBHOH 3KOHOMHMHOCTH C 3apy6e>KHb!MH 
aHa.ioraMH h kocbchhoh oueHKH TexHH- 
MeCKOrO COCTOHHHH aBTOM06HJieH. 

KPT onpeAeAHtoT aah Bcex KaTeropHH 
aBTOTpaHcnopTHbix cpeACTB npw 3aAaHHbix 
3HaMeHHHX CKOpOCTH ABHJKeHHH pa3HbIX AAH 
pa3JiHqHbix KaTeropHH npH abhjkchhh no 
npHMOH ropH 30 HTajibHOH Aopore Ha Bbicmefi 
nepeAaqe. /(ah aBTOModHAeii, y KOTopbix 
m a < 3,5 t, KPT onpeAejiHioT npw u=90 km/m 
(hah 0,9 » max , ecAH y inax <90 km/m) h 
y=120 km/m (ecAH y max >120 km/m). Aah 
aBTOTpaHCnOpTHbIX CpeACTB, y KOTOpbIX 
m a >3,5 t (KpOMe MarHCTpaAbHbix aBTonoe3- 
AOB, rOpOACKHX, Me>KAyropOAHbIX H Ty- 
pHCTCKHx aBTofiycoB) KPT onpeAeAaiOT npH 
y=60 h 80 km/m, a ecAH y max <80 km/m, 
to npn 40 h 60 km/m. ZIah ropoACKHx 
aBTodycoB KPT onpeASAHiOT npH y=40 h 
60 km/m, aah MarHCTpaAbHbix aBTonoe3AOB, 
Me>KAyrOpOAHHX H TypHCTHMeCKHX 3BTO- 
6ycoB npn 60 h 80 km/m (ecAH » max <80 km/m, 
to npH 40 h 60 km/m). 

KPT HJHpOKOHcnoAb3yeTca aah kocbchhoh 

OlieHKH TeXHHMeCKOrO COCTOHHHH aBTOTpaH- 
cnopTHoro cpeACTBa. 

PTMU, H3MepaK)T AAH aBTOTpaHCnOpTHbIX 
CpeACTB Bcex KaTeropHH, KpOMe ropoACKHx 
aBToSycoB, npoderoM no H3MepHTeAbHOMy 
ynacTKy c co6AK>AeHHeM pe>KHMOB abhtkc- 
hhh, 3aAaHHbix onpeAeAeHHoft KapTofi h cxe- 
MOft UHKAa (pHc. 56). 



PTriU oueHHBaiOT aah aBTOTpaHcnopT- 
Hbix cpeACTB Bcex KaTeropHft, KpoMe Ma- 
rHCTpaAbHbix a BTonoe3 aob, Me>KAyropOAHbix 
H TypHCTCKHX aBTOGyCOB TaK >Ke KaK 
PTMLJ,, OTAHMHeM HBAHtOTCH TOAbKO XapaK- 
TepHCTHKa onepauHH no onepauHOHHofi KapTe 
h cxeMa UHKAa. 

PTfli onpeAeAHior TOAbKO aah aBTOMO- 
6HAefi, y KOTopux m a <3,5 t, HcnbiTanneM 
Ha CTeiiAe c deroBbiMH OapadaHaMH no e3A0- 
BOMy UHKJiy b cooTBeTCTBHH c onepauHOH- 
HOH KapTOH H CXeMOH UHKAa. 

TX -- rpatj)HK 33BHCHMOCTH pacxoAa Ton- 

AHBa Q s OT CKOpOCTH yCTaHOBHBUieTOCH 
ABHJKeHHH Ha Bbicuiefi nepeuaue no ropn- 
30 HTaAbHofi Aopore (pHC. 57), ero cxpoHT 
aah aBTOTpancnopTHbix cpeACTB Bcex KaTe- 
ropHH. 

TCX — rpa<|)HK (pnc. 58) 3hbhchmocth 
pacxoAa TonAHBa Q s n ckopocth u CI> ot 
V&on (CM. § 2) npH ABHJKeHHH no MarHCTpaAb- 
HO XOAMHCTOfl AOpOre C 3 aAaHHblM npOAOAb- 
HbiM npo(j)HAeM. 3 tot noKa 3 aTeAb xapaK- 




Phc. 57. TonjiHBHafl xapaKTepHCTHKa 

ycTaHOBHBUierocn abhjkchha 





ypaoHenue pacxoda roriAuea 
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Phc. 58. TonjiHBHO-cKopocTHan xapatcrepHcTHKa npH 
a,BH*enHH MamcTpajibHO-xojiMHCTOH aopore 




Phc. 59. Harpy30<tHa» xapaKTcpHCTHKa jiBHrarejia 



TepH3yeT aBH>KeHHe MarHCTpa./ibHbix aBTo- 
noe3flOB, Me>KflyropoaHbix h TypucTCKHX 
3BTo6yCOB. 

OueHoqHbie noKa3aTejiH KPT h TX onpe- 

AeJlBIOT TOfTJlHBHyiO SKOHOMHqHOCTb Ha yCTa- 
HOBHBHIHXCH pe>KHMax ABHH<eHHfl flO TOpH- 
30HTaji bHbiM AoporaM c TBepijbiM ycoBep- 
uieHCTBOBaHHbiM noKpbiTHeM. Hx Hcnojib3yiOT 
B OCHOBHOM RJifl CpaBHCHHfl ypOBHH TOIIJ1HB- 
HO0 SKOHOMHHHOCTH aHaJlOPOB. OcTa^bHbie — 
no3BOJifliOT oueHHBaTb cpe^HHe pacxoa.bi Ton- 
jiHBa b THfiH3HpoBaHHbrx xapaKTepHbix yc- 
JIOBHHX ABHJKeHHH. 

§ 25. YpaBHeHHn pacxoda TonjiHBa 

Mcxoahmm rpacj)HKOM onpezie^eHHfl 
pacxo;iOB tohjihb g e h 6' t mnaeTcn Harp y - 
30MHan xapaKTcpHCTHKa — rpa<J)n - 
KH 3aBHCHMOCTCH (j T =/(/V t .) H g e —f(N c ) lipH 

n=corist (pac. 59). 3 th 3aBHCHMocrH 
dpofir ycTaHOBHBiiierocH pewHMa ;irh- 
raTejm npn toh >Ke ero KOMnjieKTaunii. 
KOTopan Gbuia npiiHHTa /yin cKopocmoH 
XapaKTCpHCTHKH. 

y^ejibHUH pacxoa, TonjiHBa CBH3aH c qa- 

COBblM 

g e =lOOOG r /N e . (131) 

.jOUih pacqeTa pacxoda Q s HHoraa ya,o6- 
Hee Hcnojib30Barb rpa(f>HK 3aBHCHMOCTH 
ge OT K03(})(J)Hll,HeHTa HCfTOJl b30B3HHH MOII1- 

hocth ABHraxejiH h (pac. 60). Oh MoweT 
6biTb nojiyqeH no Harpy3OqHO0 h BHemHefi 
xapaKTepHCTHKaM. 



JTna KaHc^oro 3HaqeHHH qacTOTbi n pacxoa 
ge HMeeT MHHHMyM npH 3H3qeHHH H, 6jlH3KOM 

k 100%. npH Majibix 3HaqenHHx ko 3 <|>({>h- 
UHeHTa h ya.ejibHbifl pacxojr B03pacTaeT b 
pe3yjibTaTe yMeHbweHHH KITH ABHraTejia 
h yxyameHHH ycjioBHH cropaHHH TonjiHBa, 
a tipn 6ojibuiHx 3HaqeHHHx h (y Kap6io- 
paTOpHbix aBHraTejieft) — b cbh 3 h c o6ora- 
meHHeM ropjoqefi cmbch SKOHOMaifeepoM. 

KapOiopaTopHbix ABHraTejieft npH 
MajlOM 3HaM6HHH K03(|)<|)HUHeHTa HCnOJlb30- 
BaHHH MOIUHOCTH ABHraTeJIH pacxoa ge 
yBejiHHHBaeTca no cpaBHeHHio c MHHHMajib- 
HblM B HeCKOJIbKO pa3, a npH H=100% 
yBejiHMHBaeTca Ha 10... 15%. 

y AH3ejieft pacxoa g e b MeHbiueft CTeneHH 
3aBHCHT OT KOS^HUHeHTa H H IlpH MaJIbIX 




Phc. 60. 3aBHCKMocTb yaejibnoro pacxoda toiuihbb 
OT K03<j><t)HKHeHTa HCIIOJIb30BaHHH MOUIHOCTH 
ABHraTejiH 
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T onAuetiaa skoh omu */ hoc t b 



ero 3 »awiiHHX oTjMtqaercH ot MHHHMajibHoro 
ho Gojfee, qeM b 1,5 pa 3 a. 

MHiiHMa.abHbie 3 iiaqeiiitH paexoAa g e npH 
noAnoft h MacTHHHux HarpyaKax cootbct- 
ctbviot qacTore necnoAbKO Gojibuiefi, qeM Ta, 
npii KoropoH a ah 3aa.aiiHoro noAOweHHH 
oprana ynpafeieiiMH noAaqeft TonJiHBa M K ~ 

==M Kmav MeM MO H bill 0 K03(J)(})HUHeHT H, TOM 
npn MCiibiiiCH qacTOTe pacxoA g e hmcct 
MHHHM a-IbHOC 3HaM0HHC. IlpH IIOCTOHHHOM 
iioaowcmhh QpraHOB ynpaBJicima noAaqeft 
TOnjlHBa H3MeHeHHe 3aBHCHMOCTH g v = 
— f(n ) tom cymecTBeiinee, qeM MOHbiue 3Ha- 
MCHHe h. y KapOioparopiibix ABHiaTe.iefl 
UpH H= 100 % C VBe.lHHeHHCM qaCTOTbl OT 
ao n v pacxoA B03pacTaeT b cpe^HeM 
amiib na 10 %, a npn h— 25 % — na 250 ... 
300 %. Oahbko npn noeroHimo.w no.ioweHHH 
opraHOB, vnpaBjieHHH no;ia<iefi ToruiHBa c 
H3M0H0iineM qacToru n H3MenneTCH h K03cjj- 
(|)HHHeHT H. ripH M=COnst 33BHCHMOCTH 
g e =f(n) npH noaHofi h qacTHMiibix Harpy3- 
nax OTJinqaiOTCH HC3naqHTtvi bHO. 

ripHHHMan bo BHHMaiiHO (pop.viyjiy ( 131 ), 

HaftAOM 

G T —g t ,N J 1000 — T / (I000|J T )- 
= X , (N d 4 N B + N „) / (1 000 r) r )= 

= S f f(P,+^+P,)/'lr' ( 132 ) 

Me>Kiiy pacxojxaMH Q<, n G r cymecTByeT 
3«BHCHMOCTb 

Qs~ 1 000 Gr/ ( 36 yp, ) , ( 133 ) 

I'ilC p T - HiflOTHOCTb TOIL'IHBa. Kr/. ; l. 

UoziCTaBJiHH 3 naqeime G t H 3 ypaBHeHHH 
( 132 ) b (jiopMyjiy ( 133 ), noAyqHM 

Qs— g*(N*+NB+N H ) / ( 36 wp,i] r ) = 
=gJLP*+P*+P*)/W 000 p T t! T ). ( 134 ) 

OopMyay ( 134 ) na 3 biBaiOT ypaBHC- 
h m c m pacxo^a t o n ji h b a . riojib 3 yHcb 
MM, MOWHO HafiTH Q s AAH 3 aAHHHblX yCAO- 
BHfi ABMWOHHH, eCJlH H 3 BeCTHa BaBHCHMOCTb 
g (> =/( .V,., n ) . UpH oe OTCVTCTBHH nOJIb 3 yiOTCn 
pa 3 , 1 H*IHblMH npHfclHWeHHblMH MCTOAaMH. 
M. C. UJ.'iHnne upcA-iowHA aah onpe;iejicHH« 
<|)opMyjiy 

( 135 ) 




a> 6) 



Phc. 61. BcnoMorarejibHue rpa<j>nKH ajih pacieTa 
yaeJibHoro pacxo,aa TomiHsa npn pa%nH4Hbix HacTOTax 
BpauieHHR h narpy3Kax: 

/ — AH3e.iOM; 2 — KapBiopaToptiUM ABHraTc.ne.vi 

rAe g N — yAejibHbifi pacxoA TonjiMBa npn . 
iV emax ; k» — KoatJxJiHUHeHT, yqHTbiBaiomHft 
SaBHCHMOCTb g , ,==/(«); k M — K03(j)(j)HU,HeHT, 
yMHTblBaiOmHfl 3aBHCHM0CTb g e =tf(tl). 

OaTHCTHqecKaa oGpaGoTKa Harpy3oqHbix 
xapaKTepncTHK ABHrareAefi no3BOJimia oii- 
peACAHTb K03(J»4)HLIHeHTbl A , B , C, A', B\ 
C\ a K03(})(J)HU,HeHTbI k H H k» MOryT SblTb 
TIpH6AHH<eHHO HOACqHTaHbl no (pOpMy.iaM 

k a =A— Bu+Cu 2 \ (136) 

k«=A'-B'n/n N +C'(n/n N ) 2 . (137) 

Hah npHGAHxceHHoro onpeAeAeHHH Koaij)- 
^JHUHeHTOB k H H fe„ MOJKHO B0CII0Ab30BaTbCH 
rpa(|)HKaMH, npHBCAOHHblMH Ha PHC. 61. 

BTOpOfi np«6AHH<eHHblfi MeTOA OCHOBaH Ha 
TOM, MTO, KaK nOKasaAH pe3yAbTaTbI CTa* 
THCTHqeCKHX HCCJteAOBaHHfi GoAblUOrO HHCAa 

pa3Anmibix ABHraTeAen, aah AioOoro pentHMa 
hx padoTbi qacoBofi pacxoA TonAHBa npH 
qacTHqHoii Harpy3Ke MO>KeT 6biTb paccqHTaii 
no cjjopMy-ne 

G x ,y = G Tm (a H h 2 + b n h + c H ) , 

rAe G T m — qacoBoft pacxoA ToruiHBa npH 
noAHOfl Harpy3Ke h toh we qacTOTe, qTO 
G^. 

H-fiH 3Toro MeTOAa 4>opMyviy (134), 
noAb3yHCb paBeHCTBOM (133), yAoSnee nepe- 
— nwcarb b CAeAyiomeM BHAe: 

Q s = 1000 G Tj oo(a 1( H 2 -f b „ h + 

4-c m ) / (36yp T ) , (138) 

rAe a H , b u h c„ — Koa4»4»HUHeHTbi, nojiy- 
qeHHbie b pe3yAbTaTe o6pa6oTKH 3KcnepH- 
MeHTdAbHblX 3aBHCHMOCTefi. 

B (JjopMyAax aah onpeAeAeHHH ^H, GtH 
H Qs H BblpaweHO AeCHTHqHO0 ApoGblO. 



ge—gxkrk. lt 






T onAueHO-ZKOHOMunecKaH xapctKTepu ctukq 
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3aBHCHM0CTb G T ioo=/(«) RBAReTCR 06513a- 

TCAbHblM 3J16M6HT0M BHeillHCH XapaKTepHCTH- 
KH. ri0JIb3yBCb paBeHCTBOM (19), MO>KHO 
ITO 3T0ft 33BHCHMOCTH nOAyMHTb 3aBHCHMOCTb 
Gr\00=f(v). 

np« OTCyTCTBHH KaKHX-AH6o KOHKpeTHbIX 
AaiiHbix no ncc.ne/iyeMOMy ABHraTeAio mo>k- 
ho no;ib30BaTbcn cpenHHMH 3HaqeHHRMH 
KoacjxpHUHeHTOB, HanpHMep aah qeTbipex- 
TaKTHbix coBpeMeHHbix AH3eAefi a H =0,36; 
& h =0,44; Cn— 0,2* 

Harpy30MHan xapaKTepncTHKa cnpaBeAAH- 
Ba aar ycTaHOBHBmerocR pe>KHMa pa6o- 
tw ABnrarejin, noSTOMy noAyqeHHbie c ee 
Hcno«ib30BanneM 3HaqeHHR pacxoAa. g e 
npHroAHU aar pacneTa nyxeBoro pacxoaa 
TOiuiHBa TOJibKO np« ycTaHOBHBiiiHxc^ pe- 
xiHMax a,BH>KeHHn aBTOModnjifl. Flpn pa3ro- 
He hah 3aMC,a,«ieHHH yAejibiibin pacxoA TOnjm- 

Ba 3 aBHCHT lie TOAbKO OT tl H H, 1!0 H OT 
yrJioBoro ycKopcHHR dwe/dt. OanaKO npn 
Majibix yrjiOBWx ycKopeHMRx, cooTBeTCTByio- 
IUHX ABHJKeHHK) 3BT0M06hAR Ha BblCUIHX 
nepeAaqax, bahrhhc d(a e /dt na g e hcbcjihko. 

,H,ah pacqeroB bo Bcex cAyqanx ABH>Ke- 
hhh 3HaneHHfl pacxoAa g e oSurho 6epyr 
cooTBeTCTByioinHMH Harpy3oqHOH xapanxe- 

pHCTHKe. 

§ 26. TonjIMBHO-3KOHOMHMeCKafl 
xapaKTepncTHKa 

Aar anaaH3a cbh3h pacxoAa TonjiHBa 
C VCAOBHHMH ABHJKeHHR E. A. MyAaKOBbJM 
npeAAOweH rpa<j)HK — ronjiHBHO-SKOHOMH- 
qecKan xapaKTepncTHKa Q s =f(v ) npn abh- 
Ateiinn c y=const Ha Aoporax c pa3- 

AHHHblMH 3HaqeHHHMH KOS^^HHHeHTa op 

(pHc. 62). OHa Moxsex dbiTb nocTpoeHa 
aah Ka>KAoft ncpeAaqn. 

B o6ru.eM cayqae KpHBbie Qs=f( v ) aar 
KaXKAOTO 4? HMeiOT MHHHM}'M. CKOpOCTH, npw 
KOTOpblX paCXOA MHHHMaabHblft, Tew Menbiue, 
qeM Co-'ibiue ty. HHoraa, ocoSeuHO aar 
aBroMo6H.'ieH c AH3ejieM, Q s noBumaeTCH 
bo bccm Anana30He yBejinqeHHH v. 

CaeBa ceweHCTBO KpHBbix Q s =f(v) orpa- 
HHqHBaeTcn AHHuefi, coeAHiiniomeft ToqKH, 
COOTBCTCTByiOmHe MHHHMajrbHO yCTOH- 
qHBblM CKOpOCTRM ABH>KeHHR. 3 tH CKOpOCTH 
pa3JiHqHbi npn pa3AHqnbix -ip- flpn ABHAte^- 




hhh no AoporaM, Ha KOTopwx abh- 

raTeab paSoTaeT ne no BHeuinen, a no 
qacTHqubiM xapaKTepucTHKaw (h<100%). 
MeM MeHbiue 3Haqenne K03<p<pHLUieHTa h, tcm 
M eHbme qacroxa n min , a CAeAOBaTeAbHO, h 
y min . Ha peatHMc xoaocToro xoAa qacTOTa 
n mitl b 1,5. ..2, 5 pa3a MeHbiue, qeM npn paSoTe 
c nojinoH noAaqeft TOiiAHBa. Ecah 3aBHcn- 
MOCTb n mw = f(H) HeH3BeCTHa, TO 0 mjn yCvlOB- 
ho CHHTaiOT OAHH3KOBOH h npn Bcex 3naqe- 
hhrx ip noACMHTbmaioT no n mji , npw noAHoft 
noAaqe TonanBa. 

CnpaBa h cBepxy TonAHBHo-aKOHOMnqcc- 
K3H xapaKTepncTHKa orpaHHqHBaeTCH or«- 
Saiouiefi KpHBofl, cooTBeTCTByjouj.efi pacxo- 
AaM TonaHBa npw h=100%. 

ToriAHBHo-aKOHOMHqecKan xapaKTepHcrn- 
Ka wo>KeT 6biTb nocTpoeHa no pe3yv'ibra- 
TaM AOpOJKHblX HAH CTeHAOBblX HCnblTBHHH, 
a T3K>Ke no pe3yAbTaTaM pacneTa, Kotopbifl 
npoBOABT b cAeAyiomcM nopHAKe: 

1) 33AaiOTCH KOS^XpHAHCHTOM 'll?; 

2) 3aAaiOTCH HeCKOJl bKH M H 3»aqCHHHMH 
CKOpOCTH V H AAB K3>KAOrO H3 HHX H3X0A3T 

Ng,, N b h n. 

Ecah HMeeTcn Harpy3oqHan xapaKTepnc- 
THKa ABHraxeAH, to, onpeAeAHB MoniHOcrb 
N e =(Nz-\-N B ) /v\ T , Heo6xoAHMyio aar abhjkc- 
HHH Ha KaXKAOft H3 3aAaHHblX CKOpOCTeft, 
no Harpy3oqHofi xapaKTepncTHKe HaxoART 
g e h AaAee no (popMy.’ie (134) — Q 5 . FIobto- 
pHB paeqeTb! AAR HeCKOAbKHX 1|?, 'CTpOHT 
TOnAHBHO-3KOHOMHqeCKyiO XapaKTepHCTHKV. 
Ecah Harpy3oqHaR xapaKTepncTHKa OTcyT- 
cxByeT, ho HMeeTCR rpaipHK ^.=f(H) (cm. 
pnc. 60), to pacqeT npoAOAHtatOT: 
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3) aah Ka>KAoro 3HaqeHHH qacTOTM n 
no BHeuiHefl xapaKTepncTHKe HaxoAHT 3Ha- 
qeHHe moiuhocth N e \ 

4) onpeAejifliOT H=100(A^ a +A^ B )/(A^ e TiT); 

5) nojib3yacb rpa<|>HKOM, npaBeAeHHbiM 
Ha pHC. 60, aah Ka>KAoro 3HaqeHHH 
CKOpOCTH V no COOTBeTCTByiOmHM eft 3Ha- 
qeHHHM qacTOTbi n h KoacjxJjauHeHTa u Ha- 
XOAHT ge. 

PacxoA ToiwiHBa Qs noACMHTWBafOT no 
(popMyjie (134). 

EcJIH XapaKTepHCTHKH TOnAHBHOfi 3KOHO- 
mhhhocth paccqHTbiBaeMoro ABHraTeAn ot* 
CyrCTByiOT, TO MO>KHO BOCnOAb30BaTbCH 
OAHHM H3 npH6AH>KeHHblX MCTOAOB, TOrAa 
pacqeT MoateT dbiTb npoAOA>xeH Tan: 

6) no nojiyqeHHbiw 3HaqeHHHM K03(|)<})H- 
UHeHTa U H OTHOUieHHHM n/tl N , nOAb3ynCb 
rpa<J)HKaMH (CM. pHC. 61) HAH ypaBHeHHHMH 

(136), (137), HaxoAHT k H h k u aah KawAoft 

H3 npHHHTbix CKopoereii; 

7) onpeAeAHiOT Qs—gN k MNa.+N a )/ 

/(36i>pT%) hah Qs=gN^ ■*,(/** +/*•)/ 

/(36000ptTJt). 

YAeAbHblH paCXOA g N H3BeCTeH H3 BHeiHHCH 
XapaKTepHCTHKH, npH ee OTcyTCTBHH mojkho 
CHHT aTb g w =(l,15...1,05)^min- ECAH H= 
= 100%, to aah Kap6iopaTopHHx ABHraTe- 
Aefi ^ mi n=260...310 r/(KBT-q); aah AH3e- 
Aeil ge min =195...230 r/(KBT-q). 



§ 27, OcoSeHHocTH 
aKcnepH MeHTaflbHoro 
onpeACJieHHH noKa3aTeAea 
TOflJlHBHOH 3 K 0 H 0 MH 4 H 0 CTH 

Tpe60BaHHH K COCTOHHHIO aBTOMOdHAH, 
XapaKTepHCTHKH HCnbITaTeAbHWX Aopor 
(KpOMe HX np0Tfl>KeHH0CTH) H aTMOC(J>epHbIX 
ycAOBHH npH onpeAeAeHHH noKa3aTeAeft 
TOnAHBHOft SKOHOMHqHOCTH T3KHe We K3K 
aah onpeAeAeHHH nepBbix uiecTH noaasaTe- 
Aefi THrOBO-CKOpOCTHbIX CBOftCTB (CM. § 12). 
/(AHHa H3MepHTeAbHoro yqacTKa aah onpe- 
AeAeHHH noKa3aTeAeft KPT, PTMU, PTrUa 
h TX paBHa 4000 m. IlepeA acnuTaHHHMH 
npoBOAHT npoder 30.. .50 km c o=0,75 o max 
no yKa3aHHofl b TOCT 20306 — 85 MeTOAHKe 
h npOBepKy OTcyTCTBHH noBbiuieHHbix conpo- 
THBAeHnS no nyTH BHdera. HcnwTaTeAb- 



Hwe 3ae3Abi npOBOAHTCH He MeHee, qeM 
2 pa3a b AByx HanpaBAeHHHX. 

A ah onpeAeAeHHH noKa3aTeAH PTrU 
CTeHA AOAJKeH 6biTb odopyAOBaH peryAHpo- 
BOHHblM yCTpO^CTBOM, n03B0AHK)lUHM HMH- 
THpOB3Tb HHepUHOHHbie COnpOTHBAeHHH 
npH pa3roHax, npadopoM, 3aAaiomHM npor- 
paMMy ABHXteHHH H eqeTHHKOM nyTH. 

Aah onpeAeAeHHH noKa3aTeAH KPT co- 
BepuiaiOT npoder no «3MepHTeAbHOMy yqacr- 
Ky Ha Bbiciuefl nepeAaqe, co ckopocthmh 
M eHbuie h doAbine 3aAaHHofl Ha 2 km/h. 
no ilieCTH TOHKaM CTpOHT CpeAHIOlO KpHByiO 

Q s =f(v) h no Hefi onpeAeAHioT KPT npn 

3aAaHHblX CKOpOCTHX. 

npn onpeAeAeHHH noxasaTeAea PTMU h 
PT rU ABH*eHHe nponcxoAHT corAacHo 
onpeAeAeHHofi KapTe h cxeMe uHKAa, coot- 
BeTCTByiomHx KaTeropaa ncnbiTbiBaeMoro 
aBTOTpaHcnopTHoro cpeACTBa. OTcqeTbi 
pacxoAa TonAHBa h BpeMeHH abhjkchhh 
npOBOAHTCH b MOMeHTbi nepeceqeHHH rpaHHu. 
HaqaAa h kohua H3 Me pHTeA bHoro yqacTKa. 
Pa3roH b HHTepBaAax 3aAaHHbix cKopocTefl 
HaqHHaioT Ha toh H3 HaadoAee HH3KHX 
nepeAaq, Ha KOTopoft HOMHHaAbHan cko- 
pocTb Bbime HaqaAbHOH cKopocTH pa3roHa 
He MeHee, qeM Ha 5 km/h h ocy iucctbah iot 
npn noAHofl noAaqe TonAHBa. ABaxceHae 
npOHCXOAHT C nOCTOHHHOft CKOpOCTblO Ha 

bo3mo>kho 6oAee BbicoKoft nepeAaqe, npn 
kotopoh qacTOTa BpameHHH KOAeHqaTOro 
BaAa npeBblUiaeT MHHHMaAbHO-yCTOHHHByiO 
Ha 3 toh nepeAaqe He MeHee, qeM Ha 
200 mhh - 1 . Bbicman nepeaaqa BKAioqaeTCH 
npn CKopocTH o>40 km/h. Pokhm 3aMeA- 
AeHHH npH TOpMOJKeHHH ABHraTeAeM B 3a- 
A3HH0M HHTepBBAe CKOpOCTefi H Ha 33AaHH0M 
nyTH ocymecTBAHiOT npH bkaiohchhoh nepe- 
Aaqe Ha pe>KHMe npHHyAHTeAbHoro xoaoc- 
Toro xOAa ABaraTeAH (opraH ynpaBAeHHH 
noAaqeft TonAaBa OTnymeH). Cxy>KedHoe 
TopMOjKeHae (pacqeTHoe cpeAHee 3aMeAAe- 
hh€ 1 m/c 2 ) npoBOAHT npH BKAK>qeHHO0 
nepeAaqe c npHMeHeHaeM (npa HeodxoAaMoc- 
th) padoqeft TopM03Hofi cacTeMbi. 

noKa3aTeAb PTrU onpeAeAHioT Ha cTeHAe 
c deroBbiMH dapadaHaMH. MHepuaoHHue 
MaCCU CTeHAa BbldapaiOT B 3aBHCHMOCTH 
OT MaCCU aBTOMOdHAH. ABTOMOdHAb HCnbl- 
TbiBaiOT c OTKpMTbiM KanoTOM. AonycKaeTCH 



ducnepuMeHTCiAbHbie onpedeAeunn noKasareAeii 
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Hcnojib30BaHHe flonojiHHTejibHoro BeHXHAR- 
UHOHHoro odopyaoBaHHR. HcnbiTaHHS bkjiio- 
qatox OflHHHaAUaTb decnpepbiBHbix e3AOBbix 
uhkjiob, hx HaqHHaioT c nycKa xoAOAHoro 
ABHraxeAR (nepBbie naxb uhkjiob cayjKax 
aar nporpeBa aBxoModHAa). B TOCTe 
c<t»opMyjiHpoBaHbi cneunajibHbie xpedoBaHHR 
no Hcno<nb30BaHHK) KopodKH nepeAaq, 
ocodeHHOCTH BbinojiHeHHa e3AOBoro uHKAa 
(xojioctoh xoa, pa3roH, 3aMeflJieHne, noc- 
XOHHHafl CKOpOCTb). 

rpa<J>HK noKa3aTejia TX cxpoax no axcne- 

pHMeHTaJIbHblM TOqKaM, Ka>KAaa H3 KOTOpbIX 
RBAaexca cpe^HHM pe3yjibTaTOM HcnbiTaTejib- 
Hbix 3 ae 3 AOB Ha 3aflaHHOft CKOPOCTH no 
H3MepHTejibHOMy yqacTKy b npoxHBonoAoa*- 
Hbix HanpaBJieHHax. OHa onpeAeflflexca Ha 
Bbicuiefi nepe.fl.aqe, HaqHHaa ot MaKCHMajib- 
HOH CKOpOCTH flO MHHHMaflbHOHj BCe npO- 
MemyTOqHbie cKOpocrn AOA>KHbi dbixb Kpax- 
HblMH fl.eCHTH. 

JUr onpefl.ejieHH5| k 8 >kaoh tohkh rpa<|)H- 
na noKa3aTejia TCX aBxoModH.ib coBepuia- 
eT npoder no MarHcxpaAbHo-xoAMHCXon ao- 
pore c pa3JiHqHbiMH ckopocxrmh o AO n. 
TpeGOBaHHH K yCAOBHRM ABHJKeHHH npHBeAe- 
Hbi npn paccMOTpeHHH cKopocTHofi xapan- 
TepHCTHKH Ha Aopore c nepeMeHHUM npo- 
AOJibHbiM npo4>HjieM (cm. § 2). 

HcnbiTaHHH b e3fl,OBbix HHKJiax aar nojiy- 

qeHHR noKa3aTejieH PTMU, PTriJU, PTrii, 

n03B0JIfll0T 3HaqHTeflbHO COKpaTHTb BpeMfl 
padOTbl, a TaiOKe nOBbICHTb CXadHflbHOCXb 
h TOqHOCTb nojiyqaeMbix pe3yflbxaxoB no 
CpaBHeHHK) C H3TypHb!MH HCnblTaHHHMH. 

Ha ocHOBe pe3yAbTaxoB HcnwxaHHfi b es- 
AOBblX HHKJiax AAR K3>KA0r0 aBXOMOdHAR. 
onpeA^ARiox Tan Ha3biBaeMbie 6a3HCHbie 
pacxoAbi TonjiHBa, KOTOpbie h npHHHMaiox 
3a ocHOBy npn cpaBHHxeAbHoft oneHKe no 
TOnflHBHOH 3KOHOMHqHOCTH, a X3K>Ke B Ka- 
qecTBe hcxoahmx npn ycTaHOBjieHHH HOpM, 
pacxoAa TonjiHBa b 3Kcnflyaxau.HH. 

PacxoAW TonjiHBa b e3AOBbix HHKJiax 
BecbMa 6 jih3KH k pe3yjibTaTaM SKcnflyaxa- 
UHOHHblX paCXOAOB TOnJIHBa Ha THnHqHbIX 
MapuipyTax. 

B npaKTHKe HcnuxaHHH Ha aBxonoAHroHe 
nojiyqnjiH pacnpocxpaHeHHe mcxoahkh onpe- 
Ae/ieHHfl 3KcnjiyaTauHOHHbix pacxoAOB xon- 



jiHBa nyTeM MOAejinpoBaHHa Tpex XHnnqHbix 
ycjioBHft: MarHCTpajibHbix, ropoACKHX h rop : 
Hbix. KaKAbift MaptupyT BKjnoqaet H3MepH- 
TejibHbie yqacTKH h AoporH noAHroHa b 
onpeAefleHHofl nocAeAOBaTeflbHocTH, abhwc- 
Hne no KOTopbiM npoHcxoAHT no onpe- 
AefleHHoft Kapre. Mapiupyxbi pa3padoxanbi 
c yqeTOM dAH3Koro eoBnaAeHHR pacnpeAe- 
JieHHR OCHOBHblX napaMeXpOB ABHMeHHH 
nq hhm co cpeAHecTaxHCTHqecKHMH, noAy- 
qeHHbiMH b pe3yAbxaxe SKcnepHMeHxaAbHbix 
HCCJieAOBaHHft ABH>KeHHfi no THnHqHbIM 
peajibHbiM MapuipyxaM, koxopwmh odwqHO 
noflb3yioxca 3aBOAU-H3roxOBHxejiH npw ao- 
BOAKe HOBbix aBXOMo6 HACH. .Aar AencxByio- 
in,HX no TOCT 20306 — 85 oneHoqHbix nona- 
3axejiefi xonAHBHon SKOHOMHqHocxn rocy- 
AapcxBeHHbie HopMbi oxcyxcxByiox. OAHano 
b aBTOMOgHAbHOfi npoMbiiufleHHocxH cymeex- 
Byiox AOArocpoqHbie HopMHpyeMbie nonasa- 
xejiH, Heo6xoAHMbie aah AOcxwjKeHHa 6oflee 
Bbicoicoro ypoBHH noKa3axeflen pa3AHqHbix 
3KcnjiyaxaunoHHbix cbohcxb, b xom qncfle 
H XOnJIHBHOH 3KOHOMHqHOCXH. 

Hcxoahhmh AaHHbiMH aa a pa3pa6oxKH 
xaKHx noKa3axejiew no xonAHBHOH skoho- 
MHqHocxn cjiya<ax cpeAHecxaxHcxnqecKHe 
pacxoAbi xonjiHBa, paccqnxaHHbie no pe3yjib- 
xaxaM ncnwxaHHH, npoBeAeHHbix 3a nocjieA- 
HHe roAbi Kan b CCCP, xan h 3a pyde>KOM. 
3a ochobhoh (6a30Bofi) napaMexp npnHH- 
Maiox aar flernoBbix a bxom ofinfle h — pado- 
qwft od^beM ABHraxeAR, aah aBxodycoB h 
rpy30Bbix aBXOMOdnAefl — hx noAHyio Maccy. 
3aBHCHM0CXH pacxoAa xonAHBa ox pado- 
qero od^eMa Vh b pa3AHqHbix pe>KHMax abh- 
>KeHHR HOCRX npaKXHqeCKH AHHeHHblH xa- 
paaxep (pHC. 63). 

Ha aBXOModnAbHOM xpancnopxe CCCP 
AeftcxByex nporpeccHBHaa cHcxeiwa HopMHpo- 
bhhhr 3KcnAyaxau.HOHHoro pacxoAa xonAH- 
Ba, yqnxbiBaiomaH ocodeHHoexH h ycAOBHR 
padoxbi. 

3a pydeaiOM b pa3Hbix cxpaHax MexOAW 
OU.eHKH XOHAHBHOfi SKOHOMHqHOCXH BecbMa 
pa3AHqHbl. 

B CUJA npaKxnqecKH Ka>KAaa KpynHaa 
aBXOModHAecxpoHxeAbHaa (|)HpMa HMeex 
CBOH MeXOA OIieHKH XOnAHBHOH 3K0H0MHq- 
HOCXH. B XO )Ke BpeMfl HMeiOXCR exaH- 
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1,0 1,8 2,6 v h) n 

Phc. 63. CraTMCTHMecKasi 3asHCHMOCTb pacxoaa 
TOiiJiHBa ot paOoMero ofibCMa flBHraiejiu jyin .nerKoBWX 
asTOMO^Hjieu: 

/ - - b ropo.icKOM uhk.ic; 2 m3 — npii v coot bctct bcii ho 
120 (i 90 km/m 

aapTHblH MeTO/l SAE H OlieHOMHblfl MeTOA 
EPA . 

no Meroav SAE Aopo>KHbiMH HcnbrraHHH- 
mh onpeAeji^eTcn pacxoA TonAHBa'.'ierKOBbix 
aBTOMofiHJieii b Tpex cwioBbix UHKJiax— 
ropoiiCKOM, npuropoAHOM, MarHCTpaabHOM. 

Mema EPA nciiOAb3yercH aah onpeae- 
jieHHH cpeAMero pacxoAa ToiuiHBa 3 bto- 
Mo6Hjiefl Ka>KAofl 4 )H P MbI H cpaBHeHHa ero 

C HOp.MHpyeMblM, yCTaHOBJIOHHbIM B CLUA 
aah Ka>K,ioro ro;j.a, HaqHHan c 1978 r. 
B 1985 r. HopMHpoBaHHbiS cpeAHHfi pacxoA 
6biji paBeH 8,55 a Ha 100 km. ZUih BHOBb 
npoeKTHpyeMbix aBTOMoSHAefi pacxoA aoa- 
jkch 6biTb He 6o;iee 6,8 a na 100 km. 
CpcAHHH pacxoA TOnJiHBa upeACTaB^aeT 

CoGofl KOMUJlCKCHblH llOKa3aTej!b, paCCMHTbl- 
BaewbiH ho pacxoAaw tohahbb, nojiyqeHHWM 
IlpH CTeHAOBMX HCnbITaHHflX aBTOMO^HJIH no 
ropOACKOMV HHKJiy C K03(|)4>HUHeHT0M Be- 
COMOCTH 0,55 H AOpO>KHblM HCnbiTaHHHM Ha 
MaiHCTpajlH C K03<i)4)HUHeHT0M BCCOMOCTH 

0,45. CpeAHHfi pacxoA TonjiHBa no MeTOAy 
EPA cymecTBCHHo OTAHMaeTCH ot achctbh- 
TejibHoro 3Kcn.ivaTauHOHHoro pacxoAa 
B MeHblliyiO CTOpOHV. 

B pH ac CTpaH 3anaAHOfl EBponbi (OPT, 
BeJiHKoGpHTaHHH, <3>paHu,HH) ouenKa Ton- 
AHBHOH 3K0H0MHMH0CTH npOH3BOAHTCH no 



pacxoASM TonjiHBa b a Ha 100 km aah 
ycTaHOBHBUieroca ashhcchwh Ha Bbicuieft 
nepeAaqe no ropH30HTajibHoil Aopore hah 
H a CTeHAe c onpeACJieHHOH cKopocTbio 
ABH>KeHHH (90 H 120 Km/m — <J>paHUHH H 
OPT; 80 km/m — BejiHKo6pHTaHHH) h no 
pacxoAaM TonjiHBa b ropOACKOM u,HKJie ECE 
Ha CTeHAe. 

KpOMe Toro, npaKTH KyiOTCH peryAHpHbie 
Aopo)KHbie HcnbiTaHHH aBTOMoSHnefi h aBTO- 
noe3AOB no luecTH — ceMH THmtqHbiM AoporaM 
oSmefi npoTHJKeHHocTbio 600.. .700 km c onpe- 
ACAeHHeM cpeAHHx 3Kcn»iyaTauHOHHbix pac- 
xoaob no Ka>KAofi Aopore, a TaK>Ke cpeA- 
HeB3BeuieHHoro pacxoAa. 

npHMeHHiOT pacqeTHbie npHfijiHHceHHbie 
MeTOAw onpeACAeHHH cpeAHero SKcnAyaTa- 
UHOHHoro pacxoAa ToriAHBa. B CLUA aah 
J ieiKOBblX aBT 0 M 06 HJieH HCnOJIb3>eTCH 4>op- 
MVAa 

h • 

B CTpaHax 3anaAHOii EBponbi npH abhjkchhh 
no AoporaM c tbcpawm noKpbiTHeM aah 
3Toro Hcnojib3yiOT TonjiHBHyio xapaKTepnc- 
THKy ycTaHOBHBuierocH ABHXceHHH. CqHTaeT- 

ch, mto cpeAHHil SKcnjiyaTauHOHHbiif pacxoA 
TonjiHBa aah aBTOMofiHAefi c Kap6K>parop- 
hwm ABHraTejieM Ha 10% Bbiuie pacxoAa 
TOnAHBa npH CKOpOCTH, paBHofi 2/3 OT 
p max > a aah aBTOMo6HJiefi c AH3ejieM — 
Ha CKopocTH 3/4 ot y, nax . 

§ 28. PacqeTHoe onpeAejieHHe 
noKa3aTejieM to(iahbhoh 

3K0H0MHMH0CTH 

rioKa3aTejiH KPT h TX paccqHTbmaiOT 
npH yCTaHOBHBLIieMCH ABHJKeHHH. OCTaAbHbie 
noKa3aTeAH BKAioqaiOT, KpOMe ycTaHOBHBiue- 
TOCH ABHJKeHHH, peJKHMbl pa3rOHa, TOpMO- 
HteHHH H OCTBHOBKH. 

.Uah onpeAejieHHH pacxoAOB TonAHBa npH 
V— const MOJKHO B0Cn0Ab30B3TbCH, B 33BH- 
CHMOCTH OT HMeKJIAHXCH AaHHbIX, ^OPMy^ 0 ^ 

(134), CMHTaH, b Hefi A^„=0 (hah P„=0), 
HAH <J)0pMyA0H (138), AAH KOTOpOfl npH 
pacqeTe h no ^)OpMyAe (48) cAeAyeT cmh- 
TaTb N»=0; r K =r a . 

Bee 3th noKa3aTeAH othochtch k ABHJKe- 
hhio no ropH30HTaAbiiOH Aopore, nosTOMy 



Pacnernoe onpedeAenue nOKasareAeu TOtiAuenou skohomuhhoctu 
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t|5=fa- ECAH OTCyTCTBylOT CBeACHHH O I1JIOT- 
hocth npHMCHaeMoro TonAHBa, mo;kho cmh- 
ratb aah 6en3HHa p T =0,75 Kr/ji, aah AH3eAb- 
Horo ToruiHBa p T =0,82 kt/a. 
ripa pa3roHe nan pacxoA G r , Tan h 

CKopoerb v HenpepbiBHO H3MeHaiOTca, cjie- 
AOBaTejibHo, TaKate H3MeHaeTca h nyteBofl 
pacxoA. 3to H3MeHeHHe Mo>KeT 6biTb yqTeHO 
ypaBHCHnaMH (134) a (138). YAOdHee, oa- 
Hako, npHMeHHTb cjieAyiomHfl mctoa pacne- 
Ta. 06o3HaqHM dQ MPHOBeHHbifi pacxoA 
ToruiHBa, a npoH3BOAHyio dQ/dv=qj Ha 30 - 
BeM K034>4)HUHeHT0M pacxoAa ToruiHBa. 
Ho dQ—Q oc dt (Qoc — ceKyHAHbift pacxoA 
npw nojiHofi noAaqe TonAHBa), TorAa 
qj=Qocdt/dv—Q oc /j. IloACTaBHM nojiyqeH- 
Hoe 3HaqeHne KoatjxfwuHeHTa pacxoAa Ton- 
AHBa b nepBoe OTHomeHHe h, pa3AejiHB 
nepeiweHHbie, nojiyqaM AH^)(J)epeHUHajibHoe 
ypaBHCHHe pacxoAa TonAHBa 

dQ=Q oc dv / j. (139) 

BxoAamne b npaByio qacTb Q oc h j woryr 
6uTb npeACTaBJiewbi nan (JjyHKUHH ckopocth. 

PacxoA TonjiHBa Q 3a Bpeiwa t ropMo* 
aceHna hah oct3hobkh 

Q Qxx.cT, 

n;e c — ceKyHAHbiS pacxoA TonAHBa Ha 
xoaoctom xoAy ABHraTeAH, Kr/c. 

riOAHUH pacxoA TOnAHBa B e3AOBHX 
UHKJiax GKAaAbiBaeTca H3 pacxoAOB TonAHBa 
Ha OTAeAbHux yqacTKax Q=2Q f . 

IloAyqeHHbiH pacxoA TonAHBa (bkp) mo>k- 
ho nepeBecTH b nyieBOH pacxoA TonAHBa 
(b a na 100 km nyTH) 

Q s =Q100/( Pt S), (140) 



(138). XIjih pacaeTa pacxoAa TonAHBa 
npn pa3roHe cexyHAnbift pacxoA Q oc b 
<J) opMyAe (139), cqHTaa, mto MrHOBeHHbie 
pacxOAbi TonAHBa npn HeycTaHOBHBniHxca 
H yCTaHOBHBUJHXCH OAHHaKOBblX pe>KHMaX 
ABHrareAH paBHbj, mo>kho npeAcraBHTb Ta- 
khm o6pa30M: 

Qoc=aQ c y 2 +6Q c y+CQ t , (141) 

rAe <2 q c =91,2(2 qu j/rl ; b Pc =9,55 b qU Jr K 

C Qc =C Q • 



Ko3<|)(J)HuneHTbi annpoKCHMHpyiomen <J)yH- 
khhh qacoBoro pacxoAa TonAHBa abh- 
raTeAH G T =flQrt 2 -|-& p n4-CQ noAfinpaiOT no 
MeTOAHKe, anaAorHqHoft Hcn0Ab30BanH0ft 
npn pacqere 4>yHKU,HH M~f(n). 

nOACTaBAHH B paBCHCTBO (139) 3Haq0HHH 
j H Qoc H3 4>OpMyA (73) H (141) nOAVMHM 






C a Qc V + b Or V + C 



Qc 



Qc 



a p +bp+c . 



dv , 



HAH 






ripoH3BeACHHe m H 6„ p h BToporo HHtcrpaAa — 
3 to nyTb Su npoHAeHHbifi b upeAeAax 
H3MeHeHHH CKOpOCTH V H ...V K , a npOH3B0ACHHC 
m a 6 B p h TpeTbero HHTerpaAa— BpeMH x { -. 
flocAe HHTerpHpoBaiiHH b AHana30He 
t» K HafiAeM 



rAe S — nyTb itHKAa b km. 

ToriAHBHyio xapaKTepHCTHKy Ha MarncT- 
paAbHo-xoAMHCTofi Aopore (c nepeMeHHbiM 
ripOAOAbHblM npO(}3HAeM) paCCHHTblBaiOT 
cAeAyromHM o6pa30M. 

HcxoAHofi CAyjKHT pacqeTHaH xapaKTe- 
PHCTHKa — 3T110pbI CKOpOCTefi ABHJK6HHH 3B- 
tomo6hah no 3toft Aopore, npeACTaBAfnomne 
COBOKynHOCTb yqaCTKOB C nOCTOHHHOH HAH 
nepeMeHHOH CKOpOCTbK) ABH>KeHHH Ha HHX. 

Ha yqacTKax c t>=const pacxoA TonAHBa 
paccqHTbiBaioT no (JiopMyAaM (134) hah 



Qi = a Ql m ^B p( 





a < v l + Mk 4- C, \ 
a i v l + b / v K + c t ) + 



+ ^ ( c Qc + a Qc +b~ Qt S f . (1 42) 

rioCKOAbKy B COOTBeTCTBHH C * FOCT 

20306 — 85 pa3rOHbi npw onpeACAeHHH noKa- 
3aTeAefi TOnAHBHOH 3KOHOMHMHOCTH npOBO- 
Ahtch npn noAHofi noAaqe ronAHBa, HeT 
HeoSxoAHMOCTH KoppeKTHpoBaxb noAyqen- 
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TonAUBHOR BKOHOMUHHOCTb 



Hyro BejiHMHHy pacxo/ia TonjiHBa no ko 34>- 
(})HU,HeHTy HCn0Jlb30BaHH« MOIU.HOCTH ABHra- 
Tejia. 

ripn 3 BABHHOH CKOpOCTH Vi H H 3 BCCTHOM 

BpeMeHH ABHJKeHHH T, onpeAeAHiOT pacxoA 
TonjiHBa Ha pacnexHOM yqacTKe i npn noA- 
hoh nonane TonjiHBa 

Qoi = QocX/. 

Dio K034><t)HUHeHTaM a„, b H n c H [cm. BHpa- 
HceHHe (138)] onpeAeAHiOT pacxoA TOiuiHBa 
(b xr) na pacneTHOM yqacTKe 

Qi= Qa{ay + M + cj. 

Ha ynacTKax Aoporn, r^e ABH>KeHHe 
npoHcxoAHT c nepeMeHHofi CKOpocTbio, pac- 
xoa TonjiHBa naxoAHT no (f>opMyAe (142), 
a 3 aTeM paccqHTUBaioT o6ih.hh pacxoA 
TonjiHBa Ha Been Aopore nyTeM cjioxteHHn 
pacxoAOB TonjiHBa Ha OTAeAbHux yqacTKax. 

CpeAHHH pacxoA TonAHBa Ha 3aAaHHOM 
MapujpyTe MoxceT 6biTb paccqnTaH pa3AHq- 
HbiMH cnocofiaMH. Handojiee npocrbiM, ho 
H aHMeHee ToqHbiM, HBAaeTCH enoedfi onpeAe- 
jieHHH cpeAHero pacxoAa TonAHBa Q cp Ha 
33A2 Hhom MapuipyTe no MeTOAHKe, aHaAO- 
rnqHofi onpeAeACHHio a cp no BpeMeHH Ha 
neperoHe (cm. § 13). MapmpyT npeACTaB- 
AHIOT B BHAe yqaCTKOB 33A2HH0H AAHHbl 
Si C nOCTOHHHbIMH 3H3qeHHHMH yKAOHOB 
ii. npn yCTaHOBHBUieMCH ABHHCeHHH Ha Ka>K- 
AOM yqacTKe cnopocTb a, n p oxojkabhh h t'-ro 
yqacTKa HaxoAHT, peuian npaByio qacTb 
ypaBHeHHH (62). 3Han a,- h Si, onpe- 
AeAHiOT BpeMH npoxo^AeHHH Ka*Aoro yqacT- 
xa, h no (JjopMyjie (141) — cenyHAHbiH pac- 

XOA TOnAHBa npH IlOAHOM HCn0Ab30BaHHH 

moiuhocth ABHraTeAa. noAHbift pacxoA 
(b Kr) Ha yqacTKe Qi=Q c fCi, a aah Bcero 
MapuipyTa Q=2Q;. 

BTopoft cnocofi onpeAeAeHHH pacxoAa 
Qcp 6a3npyeTCH Ha rpa<J)oaHaAHTHqecKOM 
MeTOAe onpeACAeHHH ckopocth a cp no AHHa- 
MHqecKOH xapaKTepHCTHKe h HHTerpaAbHofi 
KpHBOH pacnpeAeAeHHH no nyTH (pnc. 64). 

B qeTBepTOM KBaApaHTe ctpoht AOMaHyio 
KpnByio, npeACTaBAHiomyio codoft HHTe- 
rpaAbHyio KpHByio pacnpeAeAeHHH ckopocth 
ABHJK eHHH no nyTH B 3aAaHHbIX AOpOJKHMX 
yqacTKax h TonAHBHO-3KOHOMHqecKyro xa- 




Phc. 64. TpattiHK fljin pacneTa cpeAHero pacxoaa 
TonxHBa ua 3aAaHHOM MapuipyTe 



paKTepHCTHKy, yCTaHOBHBUierOCH ABHJKeHHH 
Ha KajKAOH nepeAaqe npn noAHoft noAaqe 
TonAHBa. 

npHMbie, napaAAeAbHbie och opAHHaT h 
nepeceKaiomne ocb adcuncc b AByx phaom 
pacnoAonteHHbix Tomcax a, h a,+i, nepe- 
cexyT TaKxce AOMaHyio KpHByro pacxoAa 
TonAHBa h AOMaHyio KpHByio pacnpeAe- 
AeHHH ckopocth. OpAHHaTH ToqeK nepe- 
ceqe«HH xpHBOH pacnpeAeAeHHH ckopocth no 
nyTH COOT BeTGT By 10T BepOHTHOCTH ABHJKeHHH 
co ckopocthmh a, h a,-+i h Bbiuie. Be- 

pOHTHOCTb ABH*eHHH AAH 3T0r0 HHTepBaAa 
CKOpOCTeft 

( a,) — Ps( a 1+ 1 )=/> 5 ( a 1+ 1 — a f ) . 

XIah nocAeAHero HHTepBaAa MomeT 6biTb 
HCnOAb30BaHa CpeAHHH B HHTepBaAe CKO- 
pOCTb AHHteHHH a cp /. 

OpAHHaTH nepeceqeHHH npHMHx c kphboh 
pacxoAa TonAHBa onpeAeAHioT HHTepBaA Be- 
ahhhhh pacxoAa TonAHBa aah HHTepBaAa 
CKOpOCTeft, KOTOpUH MOHCCT 6bITb TaKHte 
3aMeHeH CpeAHHM paCXOAOM TonAHBa B 3TOM 
HHTepBaAe: 

Qs c , — ( Qsi + Qsa+ d) • 





BAUHHUe K0HCTpyK.TU8H.biX (pUKTOpOe 



BepOHTHOCTb ABHJKeHHfl CO CKOpOCTbK) 
v cpi paaHa BepoaTHOCTH pacxoAa ToruiHBa 

Ps(Vcpi)=P<&Qscpi)- 

HHTepBaJI CKOpOCTCA ABHJKeHHfl pa3ACJlfl- 
k)t Ha i yqacTKoa (hcm 6oAbme i, TeM 
To^Hee pe3yjibTaT) h nposoAHT cooTBeTCTBy- 
fOuiHe npcTpoeafl»ti pacqeTbi. B pe3yjibTaTe 
AJia bccx yqacTKOB noacmiTwsaiOT 3HaqeHHH 
V cp =\/(Zp Si /u cpl ) H Qscp~^PSiQscpi Ha 
3aaaHHOM HHTerpajibHoft kphboh P${ tj?) Map- 
uipyTe. 

Han6ojiee tomhuh pnocoO onpeaejieHHH 
Q s cp ocHOBbiBaeTca Ha . AeACHHH yqacTKOB 
MapmpyTa no xapanrepy peatHMa ABwateHna 
H HCn0Ab30B3HHH COOTBeTCTByiOmHX BbIBe* 
ACHHbix paHee 4>opMyA Ann noAcqeTa pac- 
xoaa TonjiHBa npn 3aAaHHbix nyTH, BpeMeHH 
h HHTepBaaax CKopocTefl abhjk 6 hhh Ha bthx 
yqacTKax c nocjie^yiomHM cyMMHpoBaHHeM 
3 thx 3HaneHHfi Ann ecero Mapiupyra. 3 tot 
criocoS Tpe6yeT HcnoAbaoBaHHH 3BM. B 
npeacTaBJieHHOM Ha c*pMe pnc. 42 aAropHT- 
Me Hapaay c onpeAeJieHHeM cpeAHefi cko- 
pocTH ABHateHHH npeAycMOTpeH pacqeT pac- 
xoaa ToruiHBa na 3aaaHHOM MapuipyTe. 

§ 29. BjiHsiHHe 
KOHCTpyKTHBHbIX (JjaKTOpOB 
Ha TOIlJIHBHyiO 3KOHOMH4HOCTb 

Oahhm H 3 ochobhmx nyxefi yMeHbmeHHH 
pacxoaoB TonjiHBa aBTOMoOHAbHbiM TpaH- 
cnopTOM HBJiaeTca AH3ejiH3auHH — 3aMeHA 
Kap6jopaTOpHbix ABHraieaefi AH3ejiHMH. Hoa- 
TOMy AH3enH HaxoAHT Bee 6oaee uinpoKoe 
npHMeHeHHe Ha rpy30Bbix aBTOMoGHAHx, 
aBTodycax h Aaate Ha jierKOBbix aBTQ- 
moOhahx. 

FIpeHMymecTBa AH3ejiefl no TonjiHBHoft 
3K0H0MHHH0CTH onpeAeAHiOTCH KaK 6oAee 
HH3KHMH 3HAqeHHHMH pafcXOAa g emin , T3K 
H MeHbmeft 3aBHCHM0CTbK>' g^ = /(H). flpH 
VMeHbUieHHH K03(jxj>HUHeHTa H OT 100 % AO 
10 % y KiapOjopaTOpHbix ABHraTejiefi g e yBe- 
jinqHBaeTC-H hoqTH b 3 pa3a, a y ah- 
3eaen TOJibKO na 30 %. 

3th npenMymecTBa no3BOji^ioT np.H 3aMe- 
He KapOiopaTopHoro ABHraTejia AH36A6M, 
CHH3HTb pacxoA TonjiHBa Ha 2^.. 30 % y 
jierKOBorO aBTOMoOHjia h 30.. .40 % y rpy- 
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30Boro aBTOMofinjiH h aBTo(Syca ; UonpcooS- 
p33HOCTb HpHMCHeHHH AH 3 ejieft TeM fiojlbiue, 
qeM uinpe AHa^apoH H3MeHeHHA h. 

CymecTBeHHBiM; ^aKTopoM* CAepjtfHBaio- 
iahm npHMeHeHHe AH3ejiefl, 6co6eHHO Ha aer- 
kobwx aBTOMoOnjiax hba9K>tch hx 6o^buiHe, 
no cpaBHeHHfo c KapSioparopHiiMH ABnraTe- 
jihmh toh' >Ke MOmHOCTH, Ma<xaapa3Mephi, 
a TaK>Ke noBbiineHHan iuyMHOcfb. 

TonJTHBHaH SROHOMHqHOCTb aBTOMOfiHJiefl, 
CHa6a<eHHWx KapSropaTopHUMH ABHraTeAH- 
mh, cymecTBeHHO 3aBHcHT ot cTerteHH chOM 
thh s. Oahbko npn 6ojibuyix 3HaqeHH»x 
e neoOxoAHMO npHMeHHTb 6eH3HHbi c 6oj|ee 

BblCOKHM OKT BHOBUMH HHCJiaMH, 

yjiyquiaeTCH TonjiHBHafl 3KOHOMHqHOCTb 
T3K>Ke npH npHMeHeHHH SAeKTpOHHO^ CHCTe- 
Mbi 3a)KHraHHH, ycTaHOBKe MHKponpou.ecco- 
pOB Ann OHTHMH3BUHH peryAHpopaHHH coc- 
taBa CMecH h onepea<eHHH 3a>KHraHH a, 
BHeApeHHH KapfiiopaTopHbix ABHraTeAefi c (j>op- 
KaMepHO-(})aKejibHb*M 3ajKHrapHeM, HcnoAb- 
30B3HHH cHCTeMW HenocpeACTBeHHoro Bnpblp- 
KHB8HHH 6eH3HHa. 

Ann. noBbiuieHHH toiwhbhoh skohomhh* 
hocth Bee 6oaee uiHpOKoe .< pacnpodfpA- 
HeHHe nojiyqaeT npHMeHeHHe khk iAH 3 eAefi, 
Tax h Kap 6 iopaTOpHhtx ABHraTejiefl c HaA- 
AyBOM h c oxjiajKA.eHHeM HarHeTaeMoro 
B03Ayxa. B pe3yabTaTe npHMeHeHHH HaAAyea 
npH HeH 3 M 6 HfiOH MaKCHM 3 ^ 1 bH 0 ft MOUIHOCTH 

ABHraTeAH mojkhp yMeHbuiHTb yAejibHbie pac- 
xoAtJ na qacTHqHux Harpy3Kax t ^iTo no^- 
BOAHeT SKOHOMHTb AO 10 % TOnAHBB- 
KpoMe Torp, npH stom yBeAHqHBpeTCH 
3anac KpyTHiuero momchta, hto Taione 
OAaronpHHTHO cKa3MpaeTCH , ha TonAHBHoA 
SKOHOMHqHOCTH. 

yMeHbiuaiOTCH pacxoAbi TOnAHBa npn 
npHMeHeHHH ABHraxeAefi , c OTKAioqeHHeM 
qacTH UHAHHApoa Ha qacTHqsbix Harpy3- 
Kax. npHMeRHiOTCH TaKHte ycTpoHCTBa Ann 
CHHJKeHHH 3aTpaT MOIUHOCTB HA HpHBPA 

BcnoMoraTeAbHux arperaxoB,! HanpHMgji.j&AH 

aBTOMaTHqeCKOrO OTKAIOqeHHH BeHTHAHTOpa, 
hto MoaceT. npHBectH k yMeHbuieHHip pac- 
xoAa. TonAHBa, Ha 2.. .3 %. MeponpHHTHH 
no cHHxceHHK) MexaHHqecKHx npiepb b aph- 
raTeAHX MoryT AaTb 4.. .10 % skohomkh 
TonAHBa. 



4 3aK. 1365 
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T onAuenaa stcoHOMunnocTb 




Phc. 65. Tpa^HK ajm onpeaejieNHH Koa^tpHmieHTa 
HcnojibsoBaHHB moiuhocth ABHraTeasi: 
l— III — nepeAauH 

BeayTca paGoTbi no co3AaHHK> ABHra- 
Tejieii, y KOTOpwx pa6oMMH npouecc 6ah3ok 
k aAnafiaTHOMy, t. e. nOTepH TenjiOTbi b 
oxjia*AaK>myK) cpeAy orpaHHqeHbi. Ilcwia- 
raiOT, mto aah t3khx ABHraTejien 3Ha- 
qeHHH g e MoryT 6wTb CHH%eHbi no cpaB- 
hbhhio c cyiuecTByiomHMH Ha 15.. .25 %. 

Ha pacxoA TonjiHBa. 0Ka3biBaef TaKxce 
BJiHHHHe yAejibHaa MOiUHOCTb ABwraTejiH 
N ya . MeM fiojibuie N yA , TeM npn npoqnx 
paBHbix ycjiOBHHx, MeHbine Koa^xpHuneHT 
h h, xaK 6 buio noKa3aHO, 3 a Hcmnone- 
HHeM 3HaqeHH& h, 6ah3khx k 100 %, Gojibuie 
g e , a cjieAOBaTejibHO, npw 3aAaHHbix v, ij> h 
j fiojibine Q s (cm. (popMyAy (134)]. 

Koa4>(})HUHeHT HcnoAb30BaHHH moiuhocth 

H npH HeH3MeHHOH MOIUHOCTH N y fl 33BHCHT 
Tauwe ot nepeAaToqHoro qncAa TpaHCMHc- 
CHH. 

CoruacHO rpa(|>HKy, npHBeueHHOMy Ha 
pnc. 65, Ha Aopore, aah KOTopofi no- 
TpedHaa MomHOCTb xapaKTepH3yeTCH KpHBoft 
Oa, npH ABHHteHHH CO CKOpOCTbK) V\ Ha 
pa3JiHqHbix nepeuaqax K034>4>HUHeHT h fiyueT 
pa3JiHqeH: Ha nepBofi Hi=(6e/6e)100, Ha 
BTopoS H u =( 6 e/ 6 d) 100, Ha TpeTbeft h 1h = 
=(6e/68)l00. .Tax nan h i <h ii <h ih , to 
yAeJIbHbie paCXOAU gel>ge2>ge3- Mom- 
HOCTb, HeoGxoAHMaH aah ABHHceHHH no 3a- 
AaHHOd AOpore C 33AaHH0H CKOpOCTbK), He 
3Bbhcht ot nepeAaToqHoro hhcas TpaHCMHc- 
chh. IIoOTOMy h pacxoA Q 6yueT Max- 
CHMaJIbHblM Ha nepBO^ H NiHl&iMaAbHblM Ha 
TpeTbeft nepeuaqe. ToAbKO b r Tex cnyqanx, 
KOrua Ha Bbicmeft nepeuauB H>H 0 nr, a ne- 



peAaTOMHoe qncjio npeAMAymeft nepeuaqH 
AOCTaToqHO 6ah3ko k nepeAaTOqHQMy qHCAy 
Bbicmeft, MOxceT 6biTb ueAecoo6pa3HbiM ne- 
pexoA Ha npeAbiAymyio nepeuaqy. 

Ecah 6bi aBTOMo6HAb HMeA 6 eccTyneH- 
qaTyio TpaHCMHCCHio, to b npHHunne aah 
H exoToporo AHana30Ha moiuhocth N y& mojk- 
ho 6hao 6bi oGecneqHTb pafioTy ABHra- 
TeAH Ha onTHMaAbHOM pexcHMe no pacxo- 
Ay T0IUIHB3 B AOCTaToqHO UIHpOKOM A«a- 
na 30 He ycAOBHfi abhjkchhh. npH npHMeHeHHH 
b TpaHCMHccHH CTyneHqaToft KopoOKH nepe- 
Aaq aah KaxcAbix Aopo%Hbix ycAOBHH HMeeT- 
ch onTHMaAbHan MOiUHOCTb N yA , npH koto- 
pOH Q s 6yAyT MHHHMaAbHbIMH. 

YBeAHqeHHe mhcah cTyneHefi TpaHCMHccHH 
no3BOAaeT noA^HpaTb nepeAaTOMHbie ihcas, 
oOecneqHBaioiUHe 3HaqeHHH KoaiptpHUHeHTa 
H SOAee 6AH3KHe K OnTHMaAbHbIM B pa3- 
AHHHblX yCAOBHHX ABHJKeHHH. B pe3yAbTa- 
Te He TOAbKo yMeHbiuaioTCH pacxoA Qs, ho 
h ero MHHHMaAbHoe 3HaqeHHe cooTBeTCTBy- 
eT 60AblUHM 3HaqeHHHM MOIUHOCTH N yil H, 
CAeAOBHTeAbHO, SOAblUeft CKOpOCTH Vcp. B 
CBH3H C 3THM HafiAIOAaeTCH TCHAeHUHH K 

yBeAHqeHHio qHCAa nepeAaq. Ha AerxoBbix 
aBTOMOfiHAHX BCe LUHpe npHMeHBlOT nHTH- 
CTyneHnaTbie, a Ha rpy30Bbix — MHorocTy- 
neHqaTue (8.. .20 CTyneHew) kopo6kh nepe- 
Aaq. 

Ha TOnAHBHyiO SKOHOMHHHOCTb BAHfleT 
Tan)Ke Bbidop nepeAaToqHux qnceA TpaHc- 
mhcchh h hx pacnpeAeAeHHe Me>KAy ee Mexa- 

HH3M3MH. 

BAHHHHe nepeuaToqHbix qnceA yAofiHo 
npocAeAHTb, nOAb3yncb MHoronapaMeTpoBoft 
XapaKTepHCTHKOfi, Ha KOTopofi B KOOpAH- 
HaTax M K -n HaneceHbi ahhhh g e =const (pnc. 
66). 

ABHxceHHH 3btomo6hah B 3aAaHHbIX 
ycAOBHHx HeofixoAHMa onpeAeAeHHan moiu- 
HocTb N e . FlocKOAbKy N e = 1 ,05 • 10“ 4 M K n, 

TO OAHy H Ty *e MOiUHOCTb MOJKHO noAyqHTb 
npH pa3HOH qaCTOTe n, eCAH COOTBeTCTBeHHO 
H3MeHHTb M K . IlOCTpOHM Ha rp3(|)HKe pnc. 66 
KpHBbie iV e = const. npH 3auaHH0ft MOIUHOCTH 
B 33BHCHM0CTH OT qaCTOTbl It paCXOAbl g e 

6 ynyr pa3AHqHUMH. Bcerua moacho nouo- 
6paTb Tauyio qacTOTy, npn KOTopofi g e 6 yAeT 
HBHMeHbUIHM. HanpHMep, eCAH AAH ABHXte- 




BAUHHUe KOHCTpyKTUeHbtX (paKTOpOe 
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Phc. 66. MHoronapaHeTpOBan xapaKTepacTHxa 

ABMraTeaa 

HHH HeofixOAHMa MOLLl,HOCTb N e y, TO MHHH* 
MajibHoe 3HaqeHHe g e 6yjifiT HMerb MecTO 
npH nacTOTe m, a ecAH HeobxoAHMa moiu- 
HOCTb N e 2, TO — npH tl%. 

^acTOTa n CBH3aHa co CKopocTbio v. 
MroCbi npa aaAaHHofi ckopocth p nojiy- 
MHTb onTHMajibHyio qacTOTy n HyjKHO obe- 
cnenHTb cooTBeTCTByiomee nepe^aTOMHoe 
HHCAO TpaHCMHCCHH. Il0Ab3yHCb (f)OpMyAOH 
(19) HaHAeM, HTO npH ABHXteHHH CO CKO- 
pOCTblO Vu B yCJlOBHHX, KOTAB HeOfiXO- 
AHMa MomHOCTb N e i, nepeAaToqHoe qncxo 
TpaHCMHCCHH, npH MHHHMajlbHOM paCXO- 

Ae TomiHBa Uri=0,105r K ni/»i. Ecah npn 

HeH3MeHHOH HeOfixOAHMOH AAH ABHXCeHHH 
MOIU.HOCTH H3MCHHTCH CKOpOCTb V HAH npH 
HeH3MeHH0H CKOpOCTH 9Ta MOIH,HOCTb H3- 
Me^HTCH, TO o6ohm CAyqaHM COOTBeTCTBy- 
eT cboc onTHMaAbHoe 3HaqeHHe u r . 

CAeAOBaTeAbHO Ur.onr HBAHeTCH <J)yHKUHefi 
AByx napaMeTpoB ABHraTeAH: qacTOTU n 
h Harpy3KH. IlpH aBTOMaTHqecKOM ynpaB- 
AeHHH CeccTyneHqaTbiMH KopobxaMH nepeAaq 
Aah o6ecneqeHHH Taxon 3 Bbhchmocth hmciot- 
ch cneuHaAbHfaie ycrpoScTBa, oaho H3 ko- 
Topux (oGbiHHO ueHTpo6e)KHoro THna) H3- 
MeHffeT M t B 33BHCHM0CTH OT D, a BTO- 

poe — b saBHCHMocTH ot noAOHceHHH opraHa 
ynpaBAeHHH noAaqeft TOnAHsa. 

y aBTOMofiHAefi, CHa6*eHHbix cryneHqaTbi- 
MH TpaHCMHCCHHMH C HCaBTOMaTHqeCKHM 



ynpaBAeHHeM, B03M0>KH0CTb Bblfiopa pejKH- 
MOB pafiOThl, 6AH3KHX K OnTHMaAbHblM, 
ofiecneqHBaeTCH 3a cqeT MHorocTyneHqaTO- 
CTH H npaBHAbHOrO BhlCopa COOTHOlUeHHH 
MexcAy nepeAaToqHbiMH qncAaMH OTAeAbHbix 
CTyneHeft. y HeKOTopbix rpy3bBfaix 3btomo- 
bHAefi (HanpHMep, ceMeficTBa KaMA3) bAHa 
h Ta xce MOACAb BbinycxaeTCH c pa3AHqtibi- 
mh nepeAaToqHbiMH qncAaMH Tabbhoh nepe- 
AaqH. noAb3yacb pnc. 66 h yqHThiBan, 
qTO MT=0,105r K rt/y, moxcho ycraHOBHTb, qTO 
qeM CoAbiue HeobxoAHMan aah abhacchha 
MOIUHOCTb, TeM bOAbrne Ur.onr npH HeH3- 
MeHHOfi CKOpOCTH V. 

CAeAOBaTeAbHO, aah aBTOMobHAefi, pabo- 
TaiomHx b boAee THXceuhix AopoxcHbix ycjio- 
bhhx, nepeAaTOqHbie qncxa TpaHCMHCCHH 
AOAJKHbl bhITb bOAblUHMH, HTO MOXCeT 6blTb 
obecneqeHO 3a cqeT yBeAHqeHHH u T npa 
HeH3MeHHOH KopobKe nepeAaq. 

H3MeHeHHe hoahoh Maccu m a aBTOMobHXH 
BAHneT Ha pacxpA TonAHBa b ochobhom 
b peayAbTaTe H3MeHeHHH chau P K .,3HaqeHHe 
m» onpeACAaeT Taxxte chau P„ h P„, OAHaxo 
npH KBaAH(|)HUHpOBaHHOM bojkachhh 3Hep- 
thh, saTpaqHBaeMan Ha npeQAOAeHHe sthx 
cha, b 3HaqHTexbHofi CBoefl qacTH B 03 - 
BpamaeTca. 

C noMombio ct aTHCTHqecKoro aHaAHaa 
SKcnepHMeHTaAbHbix h pacqeTHfaix AaHHbix 
ycTaHOBAena AHHeHHap aaBHCHMOCTb pacxo- 
Aa ot Maccu m a 

Qs—a-\-bm iy (143) 

rAe a h b — K03(p4)HUHeHTbi perpeccHH, 
onpeAeAeHuue aah pa3Hbix thoob 3btomo- 
bHAefi h Aopor. 

Ecah npaByio h x^Byio qacTH ypaBHe- 
hhh (143) pasABAHTb Ha m a , to noAy- 
hhm ypaBHenne yAeAbHoro pacxoAa TonAH- 
Ba Q w b a/(100 t«km) 

Qw~b-{-a/M a . (144) 

Ha pnc. 67 noxaaaHbi-HpHBhie Qw=ftm a ), 
nocTpoeHHbie no ypaBHeHHio (144) aah OTe- 
qecTBeHHbix ^TOMobHAefi. 

AHaAH 3 f JE^#ftA?HHbix AaHHbix npaBOJiHer yc- 
TaHOBHTb i? MTp npH nOBblllieHHH nOAHOH Mac- 
cbi, a CAeApBap^ibHO, h noAesHOH Harpy3KH 
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Pmc. 67. 06o6meHHan aasHCHMocTb cpeAHero 
yaeabHoro pacxoxa TonjiHna OTeqecTBeHHbix 
aBTOMo6uaeft ot nojinofi Maccu: 

/ — c Kap6lOpaTOpHblMH ilBHraTe.THMH; 2 — C AH3e;iHMH 

b uejioM,' yMeHbiuaeTCH yAeAbHbift pacxoA 

TOnjlHBa. ZI,H3ejIbHbie aBTOMOfiHAH HMeiOT 
cymectBeuHo 6anee BbicoKyio TonAHBHyio 
3KOHOMH»IHOCTb no CpaBHeHHK) C 3BTOM06 h- 

HMeiomHMH Kap6iopaTopHbie ABHraTe- 
jih, IlpeHMyiuecTBO pacTeT np« yBejiimeHHH 
nojiHofi Maccbi. BAHHHHe noBbiiueHHH noAHofi 
MajCCbl aBTOMOdHJIB Ha TOnAHBHyiO 3K0H0- 
MHHHOCTb 0C06eHH0 3(J)(J)eKTHBHO npH MajIbIX 
h cpeAHHx 3HaneHHHx m fl . 

YAeAbHbifi pacxoA Qw cymecTBeHHO aaBH- 
CHtT OT C06CTBCHHOH MACCbl aBTOMOdHAH. 
CHHHteHHe Maccbi m fi bo3moxho npH npa- 

BHAbHOM Bblfiope KOMHOHOBOMHOH CXeMbI, C03-* 
ABHHH paBHOnpOHHbIX KOHCTpyKUHH pa3AHH- 
HblX 3AeMeHTOB UiaCCH H Ky30Ba, uinpo- 
KOM npHMeHBHHH BblCOKOnpOHHblX CTaAefi, 

aAtoMHHHH, nAacTMacc, npo<j)HAeA nporpe- 
cchbhux 4>opM, fOHKOAHCTOBoro npoKaTa H 
T. A. 

3 HaHHTeAbHOe BAHHHHe Ha paCXOA TOnAH- 
Ba‘ 0 Ka 3 biBaioT aapoAHHaMHqecKHe CBoficTBa 
aBTOM 06 HAH. Y AeTKOBUX 3 BTOMO 6 hA 0 H 
3 aTp 3 Tbl MbllXHOCTH Ha npeoAOAeHHe co- 
npOTH BAeHHH BQ 3 Ayxa y*e npH CKOpOCTHX 
riopHAKa 15 M/c npeBbimaioT 3 aTpaTbi 

Ha npeOAOAeHHC COnpOTHBAeHHH KaMCHHJO H 
B 03 pacTai 0 T nponopuHOHaAJbHO v 3 . y AymiJHx 
MOAeAefi coBpeMefiHbix AerKoBtSx' 3 btomo 6 h - 
Aefi Ko 30 <J)HUHeHT k B HHate c^eifHero npn- 
6 AH 3 HTeAbHO HB 25 %y qto' tI 03 B 0 AHeT 



noAyqHTb skohomhio TonAHBa nopHAKa iu y 0 . 
yAymueHne tohahbhoh skohomhhhocth 3 a 
cqeT coBepineHCTBOBaHHH aspoAHHaMHqec- 
khx xapaKTepHCTHK HMeeT cymecTBeHHoe 
3HaqeHHe aah rpy30BUx aBtOMofiMAefi h Aa- 
*e aBTohoe3AOB boAbinofi rpy3onoAT>eMH0C- 
th. PeaAH3auHH noAHoro KOMHAeKca Mepo- 
npHHTHH no yAyHLUeHHIO aapOAHHaMHKH 
aBTonoe3Aa mokct oCecneqHTb chhjkchhc 
conpoTHBA€HHH B03Ayxa b AnanaaoHe CKO- 
pocTefi 15.. .25 m/c oohth Ha 50 % h yMeHb- 
LU6HH6 pacxoAa TonAHBa Ha 10... 15 %. 

CymecTBeHHoe bahhhhc ka TonAHBHyio 
SKOHOMHMHOCTb aBT0M06HAefi OKa 3 blBaiOT 
SHepretHqecKHe xapaKTepncTHKH wkH. 

JlyquiHe o6pa3Ubi coBpeMeHHbix uihh 
HM610T K 03 (j) 4 >H U.H6HT f a 3H3qHTeAbHO MeHb- 
luhh, qeM uiHHbi cpeAHero KaqecTBa. Ilpn 
yMeHbllieHHH K03$$HUHeHTa fa Ha 10 % B 
HanOoAee qacTo BCTpeqaiomaxcH ycAOBHHx 
3KcnAyaTau,HH pacxoA TonAHBa CHHHtaeTCH 
Ha 2, 5- .3,5 %. 

§ 30. BAHHHHe 

9KCnAyaTaUHOHHblX (JmKTOpOB 
Ha TOnAHBHyiO 3KOHOMH*IHOCTb 

H 3 pnc. 62 bhaho, , hto c yBeAHqe- 
HHeM cKopocTH v pacxoA Qs n P« MaAbix 
ckopocthx yMeHbinaeTCH, AOCTHraeT mhhh- 
MaAbHOrO 3H3qeHHH npH CKOpOCTH WonT, a 
3aieM cymecTBeHHO B03pacTaeT. 3to o6t>- 
HCHHeTCH TeM, HTO C H3MeHeHHeM CKO- 
pOCTH .n OAHOBpeMeHHO H3MeHHK)TCH ABe 
BeAHqHHbi, BxoAHmue b ypaBHeHHe pacxoAa 
TonAHBa; g e h P 9 (hah N t ). 

TIpH MaAbiX CKOPOCTHX 3HaqeHHe P„ 
(N b ) HeseAHKO H nOHTH He BAHHeT Ha 
pacxoA Q s . OcHOBHOe bahhhhc oka3M- 
BaeT HSMeHeHHe pacxoAa g e , CBH3aHHoe c 
H3MeHeHHeM ko3^h|)h uneHTa h. ripn yBeAH- 
qeHHH CKOpOCTH K03(J)4)HU.HeHT H 06 UHH 0 
HecKOAbKO B03pacTaeT, b CBH3H c qeM 

pacxoA ge yMeHbuiaeTCH, a CAeAOBaTejib- 
ho, cHHmaeTCH h pacxoA Qs- 

HaqHHan c HeKOTopoft CKopocTH conpo- 
THBAeHHe B03AyXa OKaswBaeT 6oAee cy* 
meCTBeHHOe BAHHHHe Ha pacxoA TOHAHBa — 

yMeHbmteHHe Q s 33 MeAAHeTCH. ' 

npH y>y 0 nr yBeAHqeHHe pacxoAa TonAH- 
Ba 33 cqex B 03 pacT 3 HHH PajN B )' nepeKpw- 






BAUHHue 9KcnAyatau,udHHbix (poKTopoe 
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BaeT yMeHbiueHHe ero 3a cqeT chhxchhh 

ge- 

y HeKOTOpUX aBTOMOOHJiefi MHHHMyM Os 

coBna^aeT c V min . Tanaa 33BHCHM0CTb 60- 
jiee xapaKTepHa aah AH 3 eAbHbix 3Btomo- 
fiHJiefi, y KOTopwx pacxofl g e MaAp 3 a- 
BHCHT OT K 03 (|)(j>HUHeHTa H H AerKOBMX 
aBTOMoOnuieft, hmcioiuhx Oojibiuyio m3kch- 
MajibHyio CKOpoCTb, y KOTopbix Aa>Ke npw cko- 
pocTH u^jn Ha Bbicmen nepeaaqe conpo- 
THBJieHHe B 03 Ayxa OKa 3 WBaeT cymecTBeHHoe 
BJiHHHHe Ha pacxoA Qs- 
HaqHHan co cKopoereH nopaAKa 15 m/c 

Ha 33 BHCHM 0 CTb Q s —f(v ) OK 33 HBaeT TaioKe 

BJiHHHHe yBejiHqeHHe KoajJxJjHuneHTa / a [cm. 
(JjopMyjiy (32)]. 

XapaKTep 33 bhchmocth Q s =f(v ) mojkho b 
H eKoropbix npe^eJiax H3MeHHTb npH Hcnojib- 
30B3HHH cooTBeTCTByiomHx peryAHpoBOK 
TonjiHBonoAaiomeH annapaTypu y AH3eAefi, 
KapOiopaTopa h cHCTeMbi 3a«HraHHH y Kpp- 
OiopaTOpHbix ABHraTejiefl. 

3HaqeHH« ckopocth y onT oOwqHO HeBeAH- 
KH (7. ..8 m/c aah rpy30Bbix h 10... 
12 m/c aah JierKOBbix aBTOMoOHjieH) , noa- 

TOMy OHTHMH 3 HpOBaTb npOUeCC ABHJKeHHH 
TOAbKO no TOnJIHBHOH 3 KOHOMHHHOCTH Heue- 
jiecoo 6 pa 3 HO. OnTHMajibHaH no pacxoay Ton- 

AHB3 CKOpOCTb JJBAHeTCH TOAbKO OAHHM H3 
(jjaKTOpOB, BAHHK)IH.HM Ha BblOop CKOpOCTH, 
o6ecneqHBaK)ui,eH onTHMajibHocTb nponecca 
nepeB030K. . 

Ha TOnJlHBHyiO SKOHOMHMHOCTb OoAbiuoe 
BJiHHHHe 0Ka3hiBaeT rpy3onoAT>eMHOCTb rpy- 
30BblX aBT0M06HJiefl H K034»(])HUHeHT HCHOAb- 
30BaHHH rpy30n0A'b6MH0CTH y, paBHhlfi OT- 
HouieHHio Maccbi (JjaKTHqecKH nepeB03HMoro 
rpy3a k Macce HOMHHajibHofl rpy3onoA'beM- 
hocth m». ZIjih nacca)KHpcKHX aBTOMoOHJiefi 
TaKoe Hte SHaqeHHe HMeeT naccawnpoBMe- 
CTHMOCTb H CTeneHb ee HCnOAb30B3HHH. 

J3.JIH CpaBHHTejIbHOH OUeHKH TOnjIHBHOft 
3KOHOMHqHOCTH 3BT0M06HJieH pa3AHHHOfi 
|’py3onoA'beMHOCTH hah naccajKHpOBMecTH- 
MOCTH H OUeHKH BAHHHHH CTeneHH HX 
Hcnojib30paHHH yaodHO nojibaoBaTbCH yAenb- 
hwmh noK333T6JiHMH Q w , xapaKTepH3yiomH- 
MH paCXOA B AHTpaX, OTHeCeHHbIX K 100 
km nym h eAHHHue Maccu nepeB 03 HMoro 
rpy3a hjih Ha oahoto naccawnpa. 



JXji h rpyaoBbix 3 Btomo6ha6h, ftojib- 
3yncb (jjopMyAofl (134), HaHAeM, hto npH 
nepeB03Ke rpy3a Maccoft m H y. 

Q w = Qs / = ge{Pi + P* + ?«) 1/ 

/ (36 000 p T r) T m H y). 

rioAHyio Maccy m a , BxoAnmyio b ^opMyAhi 
AJiH onpeAeAeHHn cha P a h P», yAo6Hee 
npeACTaBHTb cyMMofi m^=m n y-\-m^^Zn t 
B KOTOpofi Z n — HKCJIO naCCaJKHpOB (BKAK>- 
qaa boahtcah) b KaOnne ■ rpy30Boro aBTO- 
mo6hah. npHHHMaiOTi hto Macca naccajKH- 
pa paBHa 75 Kr, a Macca ero Oaraata — 

5 Kr. C yqeTOM $opMyA (39) h (42) h Bupa- 
HceHHH G a =mag nocae nocTaHOBKH 3Ha- 
qeHHft P A , Pn H npeo6pa30BaHHH noflyqHM 

Qw= [ ( l+'l«/Y+80/m„7) ( yg+t>, r i) + 
+ P./ m. Y ] /(36 000 p T ri T ) (145) 

rAe y| 6 _ K034>4>HUHeHT cHapnjKeHHoA Mac- 
cm, n 6 =m 6 /m H . HHorAa noAb3yK)TCH BeAHHH- 
HOH OOpaTHOH — Kli»=lAl6. Ha3bIBaeMOft 
KO^tjlHUHeHTOM HCnOAb30Ba- 

h k ft Maccu. 

n P H yBeA«qeHHH MacCbi nepeB03HMoro 
rpy3a 3a cqet, KaK Ayquiero HcnoAb30- 
BaHHH rpyaonOATjeMHOCTH, TaK H CHHJKeHHH 
t) b , yMeHbuiaioTCH CAaraeMwe ^e/y h ,P,/ 
/(m H y). JXo onpeAeAeHHbix npeaeAOB chh- 
>KaeTca TaK^e pacxoA g e , nocKOAbKy yae- < 
AHqHBaeTCH K03(j>(j)HnHeHT H. TOAbKO np« 
3H3qeHHHX K03(J)Cj)HUHeHTa H, 6AH3KHX K 

100 %, c yBeAHqeHHeM m H y bo3mo*ho BO?r 
pacTaHHe pacxoAa g e . 

OopMyAa (145) oO-bHCHHex noneMy Tpn- 

ahbhbh SKOHOMHqHOCTb yAyquiaeTca C yBeJIHr 

qeHHeM HOMHHaAbHOH rpyaonoATjeMHOCTH. 

Bo-nepBbix, c yBeAHqeHHeM Maccu m H yse- 
AHqHBaeTcn r \ B (yMenbuiaeTCH .tie)'- Tajc 
aah aBTOMOfiHAeH rpy3onoA'beMHQCTbw. 2 t 
tj b = 1 , npn m H = 6 t ti B =l,30. Bo-BTopwxv 
yMeHbinaeTCH OTHOuieHHe PtJm H . Ko34 > ^ H ' 
UHeHT k B ppaKTHqeCKH He 33BHCHT OT 
rpy3onoAT>eMHOCTH, a^ naomaAb F pacxeT 
MeAAeHHee, qeM rpy3onoA'beMHOCTb. 

HaH6oAburaB, 3JjC0H0MHH TonjjHBa Ha eAH- 
HHuy Maccu - nepeao3HMoro rpypa HaOAioAa- 
eTCH npH HCnjQA,l»30BaHHH aBTOnOe3AQB. 3 to 
oO-bHCHneTCH, npe*Ae Bcero AyquiHM hc* 
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nojib3oeaHHeM Maccw. ,Uah npHuenoB t] B = 
= 2 ...-2,5; aah nojiynpnuenoB rj B == 3 ... 4. 
KpoMe Toro, yMeHbiuaeTCH oTHomeHHe 
P B /m„ nocKOjibKy npn B03pacT3HHH rpy30- 
noA'bCMHOCTH aBTonoe3Aa no cpaBHeHHio c 
OAHHOnHblM aBT 0 M 06 HJieM npH6jIH3HTe^bHO 
b 2 pa3a CHAa P g B03pacTaeT jimub Ha 20 ... 
25 % (b ochobhOm 3a cneT yBeAHqeHHH 
K03(J)(J)HiJiHeHTa k B ). HaKOHeu,, npH pau,HO- 
HajibHOM no^Oope Maccw npnuena (noAy- 
npHnena) CHHXcaeTCH pacxoA g e 3a cqeT 
yBeAHqeHHH KOStfjlfjHHHeHTa H. 

Pacxofl Ton^iHBa Q s cymecTBeHHo 33bh- 
CHT OT yMeHHH BOAHTeAH BbiOnpaTb pea<H- 
Mbi pa6oTH ABHraTejiH, ofiecneqHBaiomHe npw 
3aAaHHblX AOpOHCHblX yCAOBHHX H BblSpaH- 
HOH CKOpOCTH, MHHHMaJIbHWe paCXOAbl g e , 
a Taxace Hcnojib30Barb 3Heprmo, 3anacen- 
Hyio aBTOMoOnAeM npn abhhcchhh Ha noA'beM 
h npn pa3roHe. 

Bhjio noKa3aHO, qro npH H€H3M6HHbix 
yCJIOBHHX ABHJKeHHH pacxoA ge, a CJie- 
AOBaTejibHO, h pacxoA Qs , 3hbhcht ot Toro 
Ha Kanofl nepeAaqe npoHcxoAHT ABHaceHHe. 
H3 HMeiomHXCH nepeAaq onuTHbifi BOAHteAb 
Bw6epeT Ty, npH kotopoh Q s HaHMeHbniHH. 
B SoAbuiHHCTBe caynaeB sto Bbicuiaa 
H3 nepeAaq, ofiecneqHBaiomHx b ashhux yc- 
AOBHHX paGOTy ABHraTeAH C K03(j)<f)HUHeH- 
TOM HCn0Ab30B3HHH, He npeBUUiaiOmHM 

80 ... 90 %. 

HanpHMep, y BA3-2101 np« ABHaceHHH 
no xopouiefi ropH30HTanbHofi Aopore c v— 
=40 km/h, ecAH 3a 100 % npHHHTb ny- 
TeBofl pacxoA Ha qeTBepTOH nepeAaqe, 
to Ha TpeTbefi oh OyAeT paBeH 112 %, 
Ha BTopofi — 170 %, a Ha nepBOH — 300 %. 
FIoCKOA bKy pacxoA ge 33BHCHT- He TOAbKO 
ot h, ho h ot qacTOTbi n , npHqeM mh- 
HHMBAbHbie 3H3qeHHH ge COOTBCTCTByiOT 
cpeAHHM qacTOTaM, to npn abhhcchhh c Ma- 
aumh ckopocthmh HHorAa ueAecoo6pa3Hee 
HcjnoAb30B3Tb fioAee HH3K«e nepeAaqn. Ha 
pacxoA TonAHBa OKa3bJBaeT bahhhhc xapax- 
Tep pa3roHa. Skohomhh TonAHBa aocth- 
raeTCH b pe3yAbTaTe HcnoAb30B3HHH paBHO- 
MepHbix pa3roHOB, HanpHMep aah rpy30BWx 
aBTOMoCHAeii c j — 1 m/c 2 . 

He3aBHCHMO ot u T MomHOCTb, 3aipaqH- 
BaeMan ABHraTeneM, 33bhcht TOAbKO ot 



yCAOBHfi ABHXCeHHH ( V , l}>, /). OaH3KO 

6e3B03BpaTH0 TepneTCH (npeBpamaeTCH b 
A pyrwe bhah) TOAbKO MexaHHqecKan $Hep- 
THH, HAymaa Ha nOTepH B TpaHCMHCCHH, 
npeoAOAeHHe conpoTHBAeHHH KaqeHHio h B03- 
Ayxa. SHeprHH, 3aTpaqHBaeMan Ha pa3roH 
h npeoAOAeHHe noA^eMa, npn npaBHAbHOM 
BOJKACHHH MOACeT 6biTb B 3HaqHTeAbHOH 
CTeneHH HcnoAb30BaHa. /J,oah sthx 3aTpaT 
MOHCeT 6hITb BeCbMa 3H3qHTeAbHOH. HanpH- 
Mep npH. pa3roHe c MecTa ao y=60 km/h 
aBTonoe3Aa Maccofi m a — 22,5 t Ha npeoAO- 
AeHHe CHA HHepnHH 3aTpaqHBaeTCH OKOAO 
70 % Bcefi SHeprHH, pacxOAyeMofi ABHra- 
TeAeM; npH pa3TOHe Ha npHMOH nepeAaqe 
ot 40 ao 90 KM/q ao ah 3aTpaT cocTaB- 
AHeT OKOAO 15 %, npH ABHHceHHH Ha nOA"b- 
eMe i=3 % aoah 3aTpaT Ha npeoAOAeHHe 
conpoTHBAeHHH noAT>eMy •— okoao 55%. 

Ot cthah BoiKAeHHH, npeAycMaTpHBaioin.e- 
ro B03MOHCHO 60 AbUiee HCnOAb30B3HHe KH- 
HeTHqecKofi h noTeHunaAbHOH sneprHH, b 3Ha- 
qHTCAbHOH CTeneHH aaBHCHT 3K0H0MHH 
TonAHBa (ao 25 %) . CAeAyeT no bo3mo>khoc- 
th peace HcnoAb30BaTb TopM03HHe CHCTe- 
Mbl — TOAbKO B aBapHHHbIX CHTyaUHHX H AAH 
OKOHqaTeAbHOH OCT3HOBKH nOCAe CHHACeHHH 
cKopocTH nyTeM BbiOera hah TopMoaceHHH 
ABHraTeaeM. /Xah rpy30Bbix aBTOMoOHAefl 
B TOpOACKHX yCAOBHHX HHTeHCHBHOCTb 
TOpMOaceHHH AAH nOAAepJKaHHH BblCOKOfi 
TOnAHBHOH SKOHOMHqHOCTH He AOAHCH3 npe- 
BbmiaTb 0,6 ... 0,9 m/c 2 — aah AerKOBWx — 
1,1 ... 1,4 m/c 2 . PauHOHaAbHoe HcnoAb- 

30B3HHC HaKaTa H03BOAHeT SKOHOMHTb AO 
4 % TonAHBa. BaacHa TaKace pau,HOHaAb- 
Han opraHH3auHH ABHateHHH Ha noA'beMax 
h enycKax, HcnoAbsoBaHHe mctoaob ahh 3- 
MHqecKoro npeoAOAeHHH nOAT>eMOB, npaBHAb- 
HbiH Bbi6op nepeAaq, Bu6era. Hpe3MepHoe 

yBeAHHeHHe CKOpOCTH ABHaceHHH npHBOAHT K 

SoAbuioMy nepepacxoAy TonAHBa. 

ZIaH 9K0H0MHH TOIIAHB3 MOTyT 6blTb 
peKOMeHAOBaHbi cAeAyroiiiHe npneMbi Boa<- 
AeHHH: 

OnTHMaAbHaH 3K0H0MHqH3H CKOpOCTb 
ABHaceHHH — Ha ropH30HT3AbHOM yqacTKe 
Aoporn Ha 25 % HHace MaKCHMaAbHoft; 

cpeAHHH qacTOTa n C p AOAa<Ha 6biTb Ha 
30 ... 40 % HHX<e HOMHHaAbHOHJ 





npuMenetiue tobaus He ne<pTHHoeo npoucxooKdenuH 
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Ha ropH30HTajibHOM yqacTKe AQpofH Heo6- 
xoahmo Hcno^b30BaTb 6oAee BUcoKHe nepe- 
Aaqn, OTAaBaa npeAnoHTeHHe npairfoH nepe- 
Aaqe; 

bo Bcex cjiyqaax hcoOxoahmo ofiecne- 
HHBaTb paBHOMepHOe ABHJKeHHe 3BT0M0- 
6HAH 6e3 pe3KHX pa3rOHOB H TOpMO- 
>KeHHH h ahuihhx nepeKAioqeHHfi nepeaaq; 

b npouecce abhjkchhh HeofixoAHMO hc- 
nojib 30 BaTb pe»HMbi pafioTbi ABHraTeAH, 
ofiecneqHBajomHe HaHMenbuine pacxoAH 
TomiHBa b cooTBeTCTBHH c ero MHOrO- 
napaMeTpoBOH TonjiHBHofi xapaKTepncTHKofi. 

TexHHqecKoe coctohhhc: 3btomo6hah oxa- 
3biBaet cymecTBeHHoe bahhhhc nan Ha 
yAejibHbie pacxoAbi xonjiHBa, ran h Ha chaw 
conpoTHBJieHHH ABHHceHHio. YBeAHqeHHe pac- 
XOAa ge MOHCeT HBHTbCH CJieflCTBHeM pa3AHq- 
Hbix HapymeHHfi pa6oTbi chctcm nHTaHHH 
h 3ajKHraHHH, peryjiHpoBKH 3a3opoB KJia- 
naHHoro MexaHH3Ma H 4>a3 ra3opacnpeae- 
JI6HHH, H3HOCOB UHAHHApOB H KOJieU, 06- 
pa30B3HHH Harapa Ha CTeHKax KaMep 
cropaHHH h AHHmax nopiimeH, HeHcnpaBHOc- 
Teft cHCTeMbi oxjiajKAenHH h CMaakwHofi 
CHCTCMbI, HpHMeHeHHH TOHA^Ba C HH3KHM 
OKTHHOBblM HHCAOM. OCHOBHWMH npHqHH3MH 
yBeAHqeHHH CHA COnpOTHBAeHHH ABHJKeHHK) 
HBAHIOTCH CHHWeHHC AaBJieHHH B03Ayxa B 
uiHHax h HapyuieHHe cxowAeHHH KOAec. 
K yBeAHqeHHio pacxoAOB TonAHBa MOweT 
TaKHCe IipHBeCTH OTCyTCTBHe cBoOoAHoro xo- 
Aa neAaAH cuenAeHHH, nocKOAbxy npH 3 tom 
bo3mo>kho nocTOHHHoe npoGyacoBbiBaHHe 
(jjpHKUHOHHbix SAeMeHTOB Ha hto 3aTpaqH- 
BaeTCH 3HeprHH ABHraTeAH. K TaKHM we 
pe3yAbTaTaM npHBOAHT qpe3MepHoe yMeHb- 
UieHHe 3a30pOB B T0pM03HbIX MeX3HH3- 
Max. 

CBoeBpeMeHHoe TexHHqecKoe oOcAywHBa- 
HHe, ocHOBaHHoe Ha npHMeHeHHH coBpe- 
MeHHUX MeTOAOB AHarHOCTHpOBaHHH, n03- 
BOAHeT 3HaqHTeAbH0 nOBbICHTb TOnAHBHyiO 
3K0H0MHqH0CTb aBTOMoOHAeH b SKcnAyaTa- 

U.HH. 

§ 31 . npHMeHeHHe tohamb 

He He({)TSlHOrO npOHCXOWACHHH 

B cbh3h c HCTomeHHeM 3 anacoB He(J)- 
th h yBeA HqeHHeM TpyAoeMKOCTH ee ao6w- 



hh, OoAbiiioe BHHMaHHe yAeAHejca hc- 
n0Ab30B3HHK> Ha aBTOTpaHCnopTe aAbTep- 
HaTHBHbJX TOnAHB He HeipTHHOrO npOHC- 
XOWAeHHH. Ohm MOryT nOAHOCTbK) 33MeHHTb 
TonAHBa, noAyqaeMue H3 He(|)TH, . hah CAy- 

WHTb AoOaBKaMH, CHHwaH hx pacxoA- 
HaH6oAbiijHfi HHTepec npeACTaBAHiOT ton- 
AHBa, npH HCII0Ab30BaHHH KOTOpbIX He Tpe- 
SyeTCH cymecTBeHHbix H3MeHeHHfi cymecTBy- 
lOlUHX KOHCTpyKUHH ABHraTeAefi. Pa3pa- 
OoTaHa TexHOAorHH noAyqeHHH tohahb, no- 
AoOHbix noAyqaeMWM H3 He<|)TH, c HcnoAb- 
30B3HHeM K3MeHHOrO yrAH, ropioqHx CA3H- 
IteB H T. n. OAHaKO CTOHMOCTb T3KHX 
TonAHB eme AopoAbHO BbicoKa. BoAee nep- 
cneKTHBHWM HBAHeTCH npHMeHeHHe b Kaqecr- 
Be TOnAHB CnHpTOB (MeTaHOA, 3T3H0A) hah 
hx CMecefi c 6eH3HHOM. CnHpTW oGAaAaioT 
fiOAbUIHM qeM 6eH3HH OKTaHOBbIM HHCAOM, 
ho MeHbinefi TenAOTOH cropaHHH, bh- 
cokoh yAeAbHofi TenAOTOH napoo6pa3o- 
BaHHH H HH3KOH TeMnepaTypOH KHneHHH. 
IlpH HCn0Ab30B3HHH QMeCH 6eH3HHa, 15 % 
MeTBHOAa h 7 % H3o6yTHAOBoro cnHpTa 
pacxoA 6eH3HHa MoaceT 6biTb CHHweH Ha 
14 %, a npn pa3AejibH0fi noAaqe MeTaHOAa 
h 6eH3HHa — Ha 20 %. BeAyTCH paOoTbi 
no npHMeHeHHio b xaqecTBe TonAHBa boao- 
poAa. 3HaqHTeAbHbie ycnexn AOCTHrHyTW 
npH HCn0Ab30B3HHH 6eH3HHOBOAOpOAHbIX 
CMeceS, no3BOAHiouiHx cymecTBeHHo yMeHb- 
LUHTb pacxoA 6eH3HHa. 

HaH6oAbiuee npaKTHqecKoe 3HaqeHHe HMe- 
eT Hcn0Ab30B3HHe yrAeBOAopoAHbix ra30B. 
3th ra3bi MOryT npHMeHHTbcn b okhjkch- 
hom BHAe npn AaBAeHHH 1,6 ... 2,0 Mila 
(6yTaH, nponaH h hx CMecn) ha» b BHAe, 

B KOTOpOM HX Ao6bIBaiOT — MeTaH, 3T3H H AP- 
npHMeHeHHe yrAeBOAopoAHHx ra30B, xpo- 
Me 3KOHOMHH TOHAHB He<|)THHOrO npOHCXOW- 
AeHHH, npHBOAHT TaKWe K CHHWeHHK) nOTpe- 
OAeHHH CMa3oqHbix MaTepnaAOB h yMeHbuie- 
HHK) H3HOCOB ABHraTeAH. OAHaKO MeHbinaH 
TenAOTa cropaHHH ngHpoAHWx _ra30B 
o6ycAOBAHBaeT npn OAHHaKOBofi c 6ch- 
3HHOBHM ABHraTeACM CTeHeHH CWaTHH CHH- 
weHHe mouihocth ABHraTeAH Ha 15 .... 
20 %. a MOMeHTa Af Kma x Ha 20.. .25 %. 
B pe3yAb®aTemraepeB03KH Obaaohob 6oAb- 
ni oh Maccta; . ‘COAepwamHX ra3, yMeHb- 
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uiaeTCH _Ha 10 ... 15% rpy3onoAT>eMHOcTb 
h 6<wiee neM b 2 papa — 3anac xoAa H3-3a 
orpaHHMeHHOCTH 3anacoB ToruiHBa (Heuejie- 
C006pa3H0 B03HTb AHUIHHe GaAAOHbl). 

OAHano 3 a cqeT noBbiuieHHH CTeneHH 
CJKaTHfl H npHMeHeHHH CaAAOHOB H3 nOAH- 
MepHblX HAH K0Mn03HU.H0HHblX M3TepHaA0B 
3TH HeAOCTaTKH MOryT fiblTb B 3H3MHTeAb- 
hoh creneHH ycxpaHeHW. 



$ 32. B3aHMOCBn3b 

TOIM1HBHOH 3K0H0MHMH0CTH C 3KOAO- 
rHqecKOH 6e3onacHOCTbio 

B pe3yAbT3Te p360Tbl aBTOMOOHAbHOrO 
ABHraTeAH b aTMocipepy BbiOpacbiBamcH 
BpeAHbie BemecTBa^ oTpauaTeAbHO bahhio- 
m,He Ha OKpyxcaiomyio cpeAy. Ha aoaio OTpa- 
OoTaBuiHx ra30B aBTOTpaHcnopTHbix cpeACTB 
npHXOAHTCH CBbJUie 50 % Bcex BpeAHbIX 
BfemedTB, BbiOpacbiBaeMbix b aTMOc<J>epy, 
a b ropoAax crpaH c (SoAbiiiHM aBTOMoCHAb- 
HblM napKOM 3BTOMo6hAH HBAHeTCH OCHOB- 
HblM HCTOMHHKOM 3arpff3HeHHH B03Ayxa. 3a 
Ka>KAuA KHAOMeTp npoOera 3btomo6hab 
BbiOpacbiBaeT b aTMOcipepy okqao 100 r tok- 
CHMHbix ra30B. 

rlpaKTHHecKH Bee MaponpHHTHH, HanpaB- 
AeHHbie Ha yAyquieHHe ToriAHBHofl skoho- 
MHMHOCTH, BAHHIOT KaK Ha KOAHqeCTBO 
BbifipacbiBaeMUx b aTMoc<pepy BpeAHux 
BemecTB, Tax h Ha hx cocraB. 

BpeAHbIMH KOMnOHeHT^MH OTpaOoTaBUlHX 
ra30B hbahiotch okcha yrAepoAa CO, yr- 
A€BOAOpOAbI CH, okchah a30Ta NO*, TBep- 
Awe qacTHUu (caaca), okchaw cepw, cgah 
CBHHua. B CCCP ycTaHOBAeHW CAeAyioiune 

HopMbi cpeAHecyToqHbix npeAeAbHO AonycTH- 
mwx KOHueHTpauHH b aTMOCipepe (b t/m 3 ): 
CO — 0,0010, CH — 0,0015, NOr-0, 000085. 

BoAbiuHHCTBO MeponpHHTHfi, HanpaBAen- 
hwx Ha noBbimeHHe toiiahbhoh 3K0H0MHq- 
HOCTH, npHBOAHT K CHHJK6HHK) COACpJKaHHH 
B OTpadOTaBIHHX ra3ax CO — CHAbHO TOK- 



CHqHoro BemecTBa. HanpHMep b OTpa6oT3B- 
luhx raaax AH3$J5efi coAepxcaHHe CO HHHce 
6oAee qeM pa3, Mew " B orpa6o- 

TaBiiiHx ra3ax Kap6iopaTOpHMx ABHraTeAefi. 
K CHHJKeHHIO; £0 ftpHBOAHT T3K>Ke BCe 
MeponpHHTHH, yAyquiaK>iuHe cMeceo6pa30Ba- 
HH6 H CropaH^4 Tt>TW«Ba B HHAHHApaX, 
6oAee paBHOMepaoe paicripeAeAeHHe TOiiAHBa 
no UHAHHApawi 1 - XipaBHAbHOe A03HpOB3HHe, 
np^MeHeHHe SAeKTpoHHbix h 3AeKTpoMexa- 
HHqeCKHX CHCTeM BnpbICKHBaHHH, 6eCKOH- 
TakTHWX Tp3H3HCTOpHbIX CHCTeM 3a>KHra- 
hhh, peryAHpoBaHne onTHMaAbnofi xeMnepa- 
Typbl BOAbt, HCn0Ab30B3HHe (pOpKaMepHO- 
(JjaKeAbHbix npoueccoB h nocAoftHoro 3a>KH- 
raHHH. CymecTBeHHo MeHbiiiee KOAHqeCTBO 
CO coAepxcHTCH b oTpaOoTaBiuHX ra3ax 
ABHraTeAefi, pa6oTaiomHx Ha npnpoAHOM 
ra3e h 6eH30B0Aop0AHbix cMecnx. 

©AHaKo HeKOTopwe MeponpHHTHH, Ha- 
npaBAeHHbie Ha CHHJKeHHe pacxoAa tooah- 
Ba, npHBOAHT k yBeAHqeHHio. cpAepxcaHHH 
b OTpaSoTaBUiHX ra3ax Apyrnx TOKCHqHbix 
cocrraBAHiomHX. B oTpafioTaBUiHX ra3ax 
AH3eAefi noBumaeTCH coAepataHHe NO*, 
CH h ocoOeHHO onacHbix apoMaTHqecKHx 
yrAeBOAOpoAOB (fienaonHpeHa), caxcn. Ilo- 
BWiueHHe CTeneHH oKams, yAyquiaiomeP 
TonAHBHyio aKOHOMHqHocTb KapOiopaTopHUx 
ABHraTeAeft, conpoBOWAaeTCH yBeAHqeHHeM, 

NO*, a npHMeHeHHe aHTHAeTaHauHOHHWX 

npHcaAOK b 6eH3HHe aah ABHraTeAefi c BH' 

COKHMH CTeneHHMH OK3THH npHBOAHT K BbJ-; 
PpocaM b aTMOC<J>epy CHAbHO AeficTByiomHx 
TOKCHqHbix COAefi CBHHUa. 

KOAHqeCTBO TOKCHqHbix BemecTB b OTpa-; 
5oTaBuiHx ra3ax b 3HaqHTeAbHofi CTeneHH 
33BHCHT OT TCXHHqeCKOrO COCTOHHHH CHCTeM 
h arperaTOB 3btomo6hah, KOTopue bahhiot 
h3 pacxoA TonAHBa. CBoeBpeMeHHoe tcxhh- 
qecKoe o6cAy>KHBaHHe sthx CHCTeM h arpe- 
raxoB MOJKeT cymecTBeHHo aaMeAAHTb no- 
BbimeHHe TOKcnqHocTH* OTpaSoTaBuiHx ra30B 
aBT 0 M 06 HAefi, HaXOAHIUHXCH b 3KcnAyaTa-i 
U.HH. 



§ 33. ABT0MaTH3aUHfl 
ynpaBjieHHp aBTOMo6HJieM 




TnroBo-cKopocTHbie 

CBOHCTBa H TOIIJIHBHaSI 
SKOHOMHHHOCTb 
aBTOMoGmiefi 
C THApOAHHaMHHeCKOH 

nepeAaMefl 

§ 33. ABTOMaTH3aUHH 
ynpaBjieHHH aBTOMoOHjieiw 
§ 34. McxoAHbie 
xapaKTepncTHKH rHAponepeAaq 
§ 35. CoBMecTHan pa6oTa 
ABHraTejia c rHAponepeAaqeA 
§ 36. PacaeT thtoboh cHJibi 
npa ycTaHOBHBiueMca a.BHa<eHHH 
aBTOMo6njia c rHAponepeAaqeH 
§ 37. CnocoGbi yjiyaweHHa 
npeo6pa3yiomHx 
h 3HepreTHqecKHX cbohctb 
rHAponepejiaq 
§ 38. ZlHHaMHaecKaa 
xapaKTepncTHKa h napaMeipbi 
npaeMHCTOCTH aBTOMoOnjin 
c.rHAponepfeaaqeft 
§ 39. MeToaHKa pacneTa 
pacxoAOB ToruiHBa 
aBTOMoOHJieiyi c rHAponepeAaqeH 



HenpepwBHoe noBbitueHHe CKOpoctefl abh- 
>KeHHa h ruiOTHOCTH TpaHcnopTHbix nOTO- 
kob npHBOAHT k ybejiHqeHHio HanpHHteH- 
hocth Tpyaa BOAHTeaa h, xax cjieACTBHe, 
K CHHHCeHHIO 6e30naCH0CTH ABHiKeHHH. 

n P H pemeHHH npoGjieMbi ofiecneqeHHH 
6e3onacHOCTH ABHHteHHH aBTOTpaHcnopta 
OJ3.HHM H3 nepcneKTHBHbIX MeponpHHTHft 
aBJiaeTca aBTOMaTH3auHa ynpaBjieHHH 3 bto- 
MoGHJieM. Oahhm H3 ochobhwx HanpaBJie- 
hhh aacTHqHOH aBT0MaTH3au,HH ynpaBjieHHH 
aBTOMOGHJieM, HBJIHeTCH npHMeHeHHe 3BT0- 
MaTHqecKHx TpaiHCMHccHH, ocofieHHO uejie- 
coo6pa3Hoe Ha ropoACKHx aBTofiycax, y ko- 
Topbix npw CTyneHaaTbix TpaHCMHCcnax ne- 
peAaqw npHXOAHTCH nepeicjiioqaTb . Ka>KAbie 
15 ... 30 c, a Ha 6ojibinerpy3HUx KapbepHbix 
caMOCBajiax hhcjio nepeKjnoqeHHH (c coot- 
BeTCTByiomHM HcnojibaoBaHHeM cuenjieHHH) 
HHor^a aoxoaht ao 2000 3a cMeHy. 
FIpiiweHeHHe apTOMaTHqecKjix TpaHCMHcenfi 
Ha jierKOBhix aBTDMoOHAHx^OycjiOBJieHO bh- 

COKHMH CKOpQCTHMH ABHHteHHH H CTpeM- 
JieHHeM noBHCHTb yAoGcTBo ynpaBjieHHH 
aBTOMOSHJieM. 

IlpHMeHeHHe aBTOMaTHqecKHX xpancMHC- 
chh (wax npaBHjio OeccTyneHqaTwx) HapaAy 
co CHHJKeHHeM HanpHateHHocTH TpyAa bo- 
AHTejiH no3BOJineT TaKJKe yjiyatuHTb thto- 

BO-CKOpOCTHbie CBOHCTBa H TOnjIHBHyiO 3K0- 
HOMHqHocTb. BjiHHHHe CeccTyneHqaToro H3- 
MeneHHH nepeAaTOqHoro qncjia tp3hcmhcchh 
H a TOnjIHBHyiO SKOHOMHqHOCTb 6bIJIO pac- 
CMOTpeHO b rji. 3. yjiyquieHHe thtobo- 
CKOpOCTHblX CBOHCTB CBH3aHO C B03M0JK- 
HocTbio npH npHMeHeHHH CeccTyneHqaTofl 
TpaHCMHccHH b cjiyqae hcoOxoahmocth 

HCn0JIb30B3Tb MBKCHMaJIbHyiO MOLUHOCTb 
ABHraTejia N max , H3MeHHH ajih nojiyqeHHH 
pa3JIHqHbIX 3H3qeHHH CKOpOCTH V TOJlbKO 
nepeAaToqHoe hhcjio TpaHCMHccHH. 

Heo6xOAHMyiO AJIH 3TOTO 3aBHCHMOCTb 
Uj=f(v) MOJKHO HaHTH H3 CpOpMyjIbl (19), 
cqHTan n=n N = const, 

u T = 0, 1 05n N r K / v = A fv . 

CjieAOBaTeabHO nepeAaToqHoe hhcjio u t 
AOjijkho H3MeHHTbCH no THnepOojiHqecKOMy 
3aKOHy. 
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Oco6etmocTU aeroMoCuAeu c zudpoduHaMunecKou nepedaneu 




Phc. 68. OcofieHHOCTH peryjmpoBaHHH 6eccTyneimaToft 
nepexaiH: 

a — npH H3MeneHHH nepeAaroqHoro MHCJia; 6 — np« 

H3MeHeHHH MOIUHOCTH ABHraTCJIH 

IlpH Majjbix ckopocthx nepeAaToqHoe 
MHCJTO «T MOJKex OKa3aTbCH HaCTOJIbKO 60J!b- 
IJUHM, MTO peaKUHH R x Ha BeAyiUHX KOJie- 
cax npeewcHT MaKCHMajibHO B03MO*Hyio no 
cuenjieHHio. HaqHHan co 3HaqeHHH u T , 
npH KOTopoM Rx=Rz<f> x , nepe^aTOqoe hhcao 
npHHHMaiOT nOCTOHHHblM (pHC. 68,0). 

npH 6eccTyneHMaTOM H3MeHeHHH u T no rn : 
nepfioAHqecKOMy 3aKOHy yBeAHqHBaeTCH cko- 
pOCTb ABHJKeHHH Ha UpeAeAbHblX no MOIUHOC- 
th ABHraTejiH noA"beMax, B03pacTaeT ycKO- 
peHHe npH pa3roHe, b pe3yjibTaTe qero 
yMeHbiuaiOTCH BppMH h nyTb pa3roHa. Ha 
yBejiwqeHHe ycKopeHHH / b stom cjiynae 
OKa3biBaeT BJiHHHHe yMeHbuieHHe aHeprHH 
Ha BpameHHe AeTaAefi. 

yBejIHHeHHe MOIUHOCTH, nOABOAHMOH k ko- 
jiecaM npH 6eccTyneHqaTofi nepeAaqe no 
cpaBHeHHio co CTyneHnaTofi, mojkho oue- 
HHTb, CpaBHHBaH MaKCHMaJIbHyiO h cpeA- 
hkho moiuhocth Ha yqacTKe BHeuiHefi 
XapaKTepHCTHKH c HeKOTOpbIM A«ana30HOM 
H3M6HeHHH qaCTOTbl BpameHHH m ... tl N 
(pnc. 68,6). noAb3yacb 4>opMyAofi (1), 
HaflAeM 




Hah coBpeMeHHbix aBT 0 M 06 HAefi AHana30H 
H3M6H6HHH . qacTOT Ha Ka>KAofi H3 nepeAaq 
cocTaBAneT 1,2 ...1,5 Ha bucuihx h 1,8 ... 
2 Ha HH31UHX nepeuaqax. CqHTan a=b—c— T 
h ti 2 =n N noAyqHM npH n N /n i=2; N eC p= 
=0,866 N max ; n N /tii— 1,5; Nec P = 0,935# max ; 
n N /n i=l,2; #*c P =0,98# max . 

MeM MeHbiue 3anac KpyTHiuero MOMeHTa, 
TeM Bbime 3HaqcHHe #ee P npn npoqHx 
paBHbIX yCAOBHHX. 

KOa aBTOMaTHqeCKHX TpaHCMHCCHH co- 
BpeMeHHbix aBTOMofiHAeii HHjKe, qeM Mexa- 
HnqecKHX, h npn npHMeHeuuH MHOroery- 
neHqaTwx KopoSoK nepeAaq MoryT 6biTb 
oGecneqeHbi THroBO-cKopocrHbie CBOHCTBa. He 
xy>Ke, qeM npH SeccryneHuaTbix. 

H3 GeccryneHqaTbix nepeAaq HanCoAbiuee 
pacnpocTpaHeHHe noAyqHAH rHApoAHHaMH- 
qecKne nepeAaqH (rHAponepeAaqH). 



$ 34. HcxoAHue xapaKTepwcTHKH 
rHAponepeAaq 

PaccMOTpHM XapaKTepHCTHKH rHAponepe- 
Aaq, onpeuejiHiomHe oco 6 eHHOCTH thi-obo- 
CKOpOCTHblX H T 0 nJIHBH 0 - 3 K 0 H 0 MHqeCKHX 
CBOftCTB aBTOMOdHJIH. 

KHHeMaTHqecKHe cbohctb 3 xapaKTepH3y- 
k)tch nepeAaToqHbiM OTHOiueHHeM /=(o Typ / 
/(0 H =« T y P /rtH — OTHOiueHHeM yrAOBofi CKO- 
pocTH (qaCTOTbl BpameHHH) TypdHHbi k yrjio- 
boh ckopocth (qacTOTe BpameHHH) Hacoca. 
KpoMe Toro, KHHeMaTHqecKHe CBoficTBa mo>k- 
HO XapaKTepH30BaTb CKOAbJKeHHeM (b %) 

S= 1 00((O„ — (Oryp) /<*)„=( 1 — i) 1 00. 

CHAOBbie (npeo6pa3yiomHe) CBoficTBa 
XapaKTepH3yiOT K034)<|)HUHeHT0M TpaHC(|)OP' 
MaUHH k„ = M T yp/M„ — OTHOiueHHeM MOMeH- 
Ta Ha Baay TypfiHHH k MOMeHTy Ha BaAy 
Hacoca. 

y rHApoMy<{)Tbi M Typ =M H h k fM =l. Y 
rHAp 0 TpaHC(|) 0 pMaT 0 pa c 3 aKpenAeHHbiM pe- 
aKTOpOM K 03 (|)<J)HUHeHT TpaHC(J)OpMaUHH k TT 
MOJKeT 6 WTb H SOAbUie H MeHbiue eAH- 
HHubi. Hah aBTOMoSHAbHbix rHAponepeAaq 
b pafioqeM A«ana 30 He oOwuho k„^\. Y kom- 
nAeKCHbix THApoTpaHc 4 )opMaTOpoB (peaufop 
ycTaHOBAeH Ha MyifiTe CBo 6 oAHoro xoAa) 






Hcxodnbie xapaKrepucruKU eudponepedan 
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k Tr ^ s \. ripH ferr=l TSKOfi THApOTpaHCC^Op- 
MaTop nepexoAHT Ha pe>KHM rHApoMy<}>Tbi. 

SHepreTHHecKHe CBoftcTBa rHAponepeAaqH 
xapaKTepH3y»TCH KFIH, paBHWM OTHouie- 
HHIO MOlUHOCTefi, OTBOAHMOH OT Typ6HHbI 
h noABOAHMoft k Hacocy, 

T|rr == ^Vxyp / N H == A'fTyptt)Typ/(AfHWH) =: &rT^rT. 

rHpOMy(f)TbI ferM=l, n03T0My TJrM = 
= i TH . rpa(|)HK 3aBHG#MOCTH k„ H OT i r « 
Ha3biBaioT HcxoAHoft (6e3pa3MepHoft) xapa- 
KTepncTHKofi rHAponepeAaqH. 

J^AB THApOMyc})TbI 33BHCHM0CTb — f(fr m) 

H3o6pa>KaeTCH npHMofi 1 (pnc. 69, a ), 
napajuiejibHo8 och aOcuHcc, a 33BHCHM0CTb 
tj TH =f(i rm ) — npHMOH 2 , npoxoAHiuefi qepe3 
Haqajio xoopAHHax noA yrjioM 45° k xoopAH- 
HaTHblM OCHM (tlrM === tni) • MaXCHMaAbHbie 
( rM H TjrM THApOMy4)TH TeM BbUlie, HeM 
MeHbiue Harpy3Ka Ha BaAy TypfiHHW. 06biq- 
ho napaMerpw rHApoMy(t)TH noAfinpaioT rax, 




Phc. 69. HcxoflHhie xapaxtepHCTHKH maponepeflaq: 
a — rHflpoMy$Tfai; 6 — rnapoTpaHC^opMaTopa: 

/ — k TM = f(in): 2 — TJr K = f(irM); S — k r r — fUrr)i 

4 — TJrt — f(irr)j & k-H = f(irr) 



iito npH nepeAane MaxcHMaAbHofi moiahocth 
ABHraTeAH rj rM =0,97 ...0,975 (cxoAbHceHne 
s=2,5 ...3%). IlpH qacTHHHbix Harpy3xax 
cxoAb>xeHHe HecxoAbxo MeHbuie h K,rm 
6AH>xe x eAHHHue. 

y rHApOTpaHC(|)OpMaTOpOB 33BHCHMOCTb 
k rr —f(i„) 6AH3xa x napa6oAHMecxofi, a y 
xoMnAexcHhix — x AHHeHHoii (pnc. 69,6). 

npeo6pa3yx)mHe cBoftcTBa rHApOTpaH- 
c^opiwaTOpa npHHHTO xapaxTepH30BaTb 
MaKCHM3AbHbIM X 03 (|)(J)HUHeHT 0 M TpaHC<J)Op- 
MaUHH k TTmax , COOTBeTCTByiOmHM HenOABHJK- 
HOH Typ6HHe i rT =0 («CTOIIOBblft» X03<j><t>HUH- 
eHT TpaHC({)OpMaUHH). B TpaHCMHCCHHX Aer- 
KOBbiX aBTOMOSHAefi o6WMHO npHMeHHIOT THA- 
pOTpaHC(|)OpMaTOpH, HMeiOUtHe ferTmax = 2 ... 
2,5, a y rpy 30 Bwx aBTOMoGHAen h THra- 
qefl — /j rTmax =2,2 ... 4,0. 

3aBHCHMOCTb T| rT =f(i r T) Bwpa>xaeTCH 
xpHBOH 4 , 6AH3xoii x xyOHqecxoft, a AAH 
xoMnAexcHbix THApoTpaHc^opMaTOpoB — x 
XBaApaTHHHofi napa6oAaM. 

y aBTOMOSHAbHbIX THApOTpaHC(f)OpMaTO- 
pOB tlrT ma x=°. 8 8 ... 0,92, a i rr , COOTBeTCTByiO- 
uiee rirrmax’ o6biqHo Bbi6HpaeTCH i M —0,7 ... 
0,8. C yBeAHHeHHeM ferr„, a x MaKCHMaAbHoe 
3 HaqeH«e KXUX HecxoAbxo cHHHtaeTcs h 
nepeAaToqHoe qHCAo, cooTBeTCTBylomee 
fer Tn , ax , yMeHbuiaeTca. 



§ 35. CoBMecTHan paOoTa 

ABHraTean c rHAponepeAa*iefi 

MoMeHT (b H-m), Heo6xOAHMblfi AAH 
BpameHHH Hacoca, 

M„ =Kf> (146) 

rAe A-h — xo3<|)4)HUHeHT Hacoca; p* — riAOT- 
HOCTb pa6oqeft ?khakocth, xr/M 3 ; D rT — 
axTHBHHH AHaMeTp rHApoTpaHC(J>opMaTopa, 
t. e. MaxcHMaAbHHH pa3Mep ero paGoqefi 
nOAOCTH, M. 

y OAHHX THApoTpaHc^opMaTOpoB 
= COnst H 33 BHCHT TOAbXO OT XOHCTpyXTHB- 
Hbix napaMeTpoB rHApOTpaHc^opMaTopa, 

a y Apyrax 33 bhcht Taxjxe ot i rT . 

3 aBHCHMOCTb X H =f(iy T ) HaHOCHT Ha HCXOA- 
Hyio (6e3pa3M,epHyK>) xapaxTepHCTHxy (pnc. 
69 , 6 , xpHB r an 5 ). npH X„=const thapo- 
TpaHC^JopMaTop Ha 3 biBaeTCH Henpo 3 paqHbiM, 
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Phc. 70. Harpy30>iHaN xapaKTepacTHKa ABHraTejin 
c rMAponepcAancH: 

o — nenpo3paqHofi; 6 — npo3paqHofl 

a npH X H =f(i n ) — npo3panHbiM. CTeneHb 
npo3paMHocTH onpefle^aercH kos^huhch- 
tom npo3paqHOCTH f1. Ecjih X„ yMenbLuaeT- 
ch c yBejiHqeHaeM i n (npHMan npo3paq- 
HOCTb) ,'TO /7 =X h o/X„„ (X„.„ — K03<|)(f)HUHeHT 
Hacoca npa k T1 =\\ X h0 — npn t' rT =0). 
Ecah X„ B03pacTaer c yBejinqeHHeM i rT 
(ofipaTHaa npo3paqHOCTb), to /7=s?X„o/X„„. 
Ecah X„ HMeeT MaKCHMajibHOe 3HaqeHHe npa 
iVt!>0, ho MeHbiueM, coorBeTCTByiomeMy k rT = 
= 1 (-cMeijjaHHaH npo3paqHOCTb), /7=X„ max / 
/Xhm- rHApofpaHccJ)opMaTopbi c oOpaTHoft 
rip03paqH0CTbK) B 3BT0M06HAbHbIX TpaHCMHC: 
chhx npaKTHqecKH He npHMeHHioT. 

rpa<J)HK (phc. 70), Ha kotopom HaHe- 

CeHbl 33BHCHM0CTH OT q&CTOTW rt„ Bpame- 
hhh HacocHoro Kojieca MOMeHTa, hoabo- 
ahmoto k HeMy ot ABnraTeAH, h MOMeHTa 
M h , HeofixoAHMoro aah paBHOMepHoro Bpa- 
ineHHH HacocHoro KOJieca, Ha3biBaioT rpa- 
<j)HKOM COBMeCTHOH pafioTU ABHraTeAH c 
rHAponepeAaqeft (Harpy3oqHofi xapaKTepn- 
cthkoh). 

Ecjih HacocHoe KOJieco coeAHHHeTCH He- 
nocpeACTBeHHO c BajiOM ABHraTeAH, to 
n„ — n h MOMeHT, hoaboahmwh ot ABHra- 
TeAH, paBeH M K . 

Ecah Me«<Ay rHApoTpaHC(})opMaTOpoM h 
ABHraTeAeM ycTaHOBAeH corAacyiomHH pe- 
AyKTop c nepeAaTOMHbiM hhcaom u p h K.nA 
r)p, to n H =n/u p , a MOMhrr M p * iioaboah- 
Mbifl ot ABHraTCAH k Haeocy, M p — 

= M K ttpTlp. 



Aah Henpo3paqHbix rHApoTpaHC(|)opMaTo- 
poB 33BHCHMocTb M H — f(n H ) xapaKTepH3yeT- 
ch y3KHM nyqKOM napadoA, kotopwh o6wq- 
ho 3aMenHiOT oahoh napaOoAOH (pwc. 70, a) , 
a y np03paqHbix — nyqKOM napaOoA, mh- 
pHHa KOToporo TeM 6oAbme, qeM Bwme 
K03(|)Ct)HUHeHT /7 (pHC. 70,6). y 1'HApO- 
TpaHC(J)OpMaTOpOB C. npHMOH np03paqHOCTbK) 
HaHfioAee KpyTan napaOoAa, cooTBeTCTByeT 
i rT = 0 . MeM OoAbiue 3HaqeH«e i rr , TeM 6oAee 
noAora napa6oAa. 

3aBHCHMOCTb M K —f(n ) mojkct 6biTb no- 
CTpoeHa Kan aah n oahoh noAaqH ToriAHBa. 
Tax h aah qacTHHHbix Harpy30K — aah 
O npeACAeHHH THrOBO-CKOpOCTHbIX cbohctb 
AOCT aTOHHO HMeTb 3aBHCHMOCTb Af K =/(n) 
npH n oahoh noAaqe TonAHBa. 

no Harpy3oqHOH xapaKTepHCTHKe mo>kho 
onpeAeAHTb qacTOTy n» h momcht M k , 
npa KOTOpwx B03MO>KHa coBMecTHan paOoTa 
ABHraTeAH h THApoTpaHC^opMaTopa Ha yera- 
HOBHBiueMCH pe>KHMe. Aah Henpo3paqHoro 
rHApoTpaHc<|)opMaTopa coBMecTHan pa6oTa 
npH HeH3MeHHOH noAaqe TonAHBa B03MO>KHa 
npaKTHqecKH toalko npH oahoh qacroTe 
n, HeH 3 MeHHOH npH H 3 MeneHHH i„. 3 toH 
qacTOTe cooTBeTCTByeT h onpeAeAeHHoe 
3HaqeHHe MOMeHTa M K . Aah ripo3paqHoro 
THApoTpaHC(|)opMaTopa qacTOTW, npH koto- 
pbix B03M0JKH3 COBMeCTHaH paOOTa ABH- 
raTeAH h rHApoTpaHC({)opMaTOpa h cootbct- 
CTByromne hm 3HaqeHHH MOMeHTa M K o ... 
M K 3, pa3AHqHH npa pa3AHqHbix 3HaqeHHHx 

ir t* 



§ 36 . PacweT thtoboh chaw 
npH yCTaHOBHBUieMCH ABHJKeHHH 
aBTOMoOHAfl c rHAponepeAaqew 

IT pH H3AHMHH B TpaHCMHCCHH THApO- 
TpaHcc|)opMaTopa HeAb3H aah pacqeTa chaw 
P x HcnoAb30^aTb MeTOAHKy, npHMeHneMyK) 
npa pacqeTe MexaHHqecKOH TpaHCMHCCHH^ 
TaK nan rHAponepeAaqa He oOecneqHBaeT 
0*AH03HaqH0H 33BHCHM0CTH MOKAy HaCTOTOH 
BpameHHH KOAenqaToro BaAa h TypOnHbi, 
JKeCTKO CBH33HHOH C BeAyiUHMH KOAecaMH. 
riosTOMy aah pacqeTa chaw P t npH HaAH- 
HHH THApOTpaHC(J)OpMaTOpa MOJKer 6blTb 
npeAAOJKeHa CAeAyioman MeTOAHKa: 





Pacner tmoboH cu.au npu ycTanoeuemeMCH deuacenuti 
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а) 3aAaK>TCH pa3AHqHWMH 3HaqeHHHMH 
in,' 3aTeM no rpa<}>HKy (pnc. 70,6) aah 
K aiKAoro in onpeflejiniOT qacTOTy n H Kan 
a6cu.nccy tomkh nepeceqeHHH kphboh M h — 
= f(n„ ) npn hphhhtom in c kphboh Af K = 
= /(«) HAH M p = f(/I H ) H MOMeHT M K HJ 1 H M p 
(opAHHaTH 3 thx x<e Toqex) ; aah npo3paq- 
Horo rHApotpaHc^opMaTopa napaMeTpw ri„ h 
M k (M p ) pa3JiHqHW , aah pa3AHHHWx in, 
aah Henpo3paqHoro OAHHaKOBbi npn Bcex 
In- 

б) Q.J 1H BblOpaHHbiX i„ H3X0AHT V= 

=0,105n H /rrr K /aT (r^e u T — nepeAaToqHoe 
hhcao MexaHHqecKHX nepeAaq, pacnoAoateH- 
HbiX MeJKAy TypOHHOH H BeAyiUHMH KOJiecaMH); 

B) no HCXOAHOH XapaKTCpHCTHK6 * rHApO- 
TpaHC(})opMaTopa aah Tex >xe 3HaqeHHfi 
in naXOAHT K034>4>HUHeHT k„, 3aTeM CHAy 
Pr, n0Ab3yncb (JjopMyjion 

Pr == M K k Te Urf\r/ r a, (147) 

r^e t) t — KOZJ MexaHHqecKHX nepeAaq, pac- 
noAOJKeHHWx Me>KAy TypOHHofi h BeAymnMH 
KOAecaMH. 

ZIah npo3paqHoro rHApoTpaHctfxopMaTopa 
KaJKAOMy in COOTBeTCTByiOT CBOH 3HaqeHHH 
k rr h M m aah Henpo3paqHoro — H3MeHneTCH 

TOAbKO kn- 

IloAyqHB 3HaqeHHH P r aah. Ka>KAOH H3 
CKOpOCTeft ABH>KeHHH, COOTBeTCTByiOIABH 
npHHHTblM in, CTpOHT , rpa<J)HK P r =f(v) 

(pnc. 71). 

AHaAH3Hpyn MeTOAHKy pacqera 33 bhch- 
MOCTH P T =f(v) MOJKHO OlieHHTb 3HaqeHHfl 
npo3paqHOCTH rHAponepeAaqH. 

ripH HCn0Ab30B3HHH Henp03paMHWX THApO- 
TpaHC(J)opMaTopoB ABHraTeAb He pearnpyeT 
Ha H3MeHeHHH THfOBOH CHAW Ha BeAymHX 




Pnc. 71. Turosaa xapaKTcpncTRKa aBTOMo6nvin c 
rRAponepcAaiefi 



KOAecaX, CBH3BHHbie C H3MeHeHHHMH CHA, 
COnpOTHBAeHHH ABHHteHHK). IlpH nOCTOHH- 
hom noAOJKeHHH opraHa y n pa' b A e h_h h noAa- 
qefi TonAHBa pejKHM paGorw ABHraTeAH 
OCTaeTCH HeH3MeHHbIM H Heo6xOAHMOe AAH 
npeOAOAeHHH H3MeHHBLUHXCH COnpOTHBAeHHH 
ABH)KeHHK> yMeHbineHHe hah yBeAHqeHHe ch : 
AW Pr npOHCXOAHT HCKAIOqHTeAbHO B pe- 
3yAbTaTe H3MeHCHHH kn (trr) • OpH yBeAH- 
qeHHH COnpOTHBAeHHft ABHHieHHK) CKOpOCTb 
naAaeT, yMeHbinaeTCH qacTOTa BpameHHH ko- 
Aec H CBH33HHOft C HHMH TypOHHM. 00- 
CKOAbKy qacTOTa n H HeH3MeHH3, to i„ — 
= n iy p/n H yMeHbmaeTCH h K034>4>HUHeHT k„ 
B03pacTaeT, BU3WBan cooTBeTCTByiomee 
yBeAHqeHHe P T . 

M3MeHeHHe P T —f(v ) b stom CAyqae 
npOHCXOAHT aHaAOrHHHO npOTeKaHHIO 33BH- 
CHMOCTH k„=f(in), H B03M0>KH0CTb HC- 
n0Ab30B3HHH CnOC 06 HOCTH ABHraTeAH 3a 
cqeT 3anaca KpyTHiuerQ MOMeHTa asTOMa- 
THqecKH npHcnoca6AHBaTbCH k H3MeHeHHip 
BHeniHeA Harpy3KH noAHocTbio Hounoqa- 
eTCH. 

Ecah npHMeHeH npo3paqHWH TpaHC<J>opMa- 
TOp, TO C H3MeHeHHeM COnpOTHBAeHHH ABH- 
JKeHHK) npH nOCTOHHHOM nOAOJKeHHH opraHa 
ynpaBAeHHH noAaqen TonAHBa H3MeHHK)TCH 
KaK qacTOTa n, TaK h momcht M k . IloAy- 
qeHHe chaw P*, AOCTaTonnoft aah npeoAO- 

AeHHH H3MeHHBLUHXCH CHA COnpOTHBACHHA 

npH n>n mmax , o6ecneqHBaeTCH 3a cqeT KaK 
TpaHCCj)OpMHpyiOmHX CBOHCTB TpaHCMHCCHH, 
Tax h npHcnocoOAHeMOCTH ABHraTeAH. 

.nosTOMy Henpo3paqHwe rHApoTpaHC(}>op- 
MaTopu yAofiHee npHMeHHTb b coqeTaHHH 
C ABHraTeAHMH, y KOTOpwX H3MeHeHHe 
MOMeHTa M3AO (HanpHMep C AH3eAHMH), 
a npo3paqHwe rHApoTpaHC<|)opMaTQpw — 
C ABHraTeAHMH, y KOTOpWX OHO A0C Ta * 
TOHHO BeAHKO. 

CpaBHeHHe 3aBHCHM0CTen P r =f(v ) 3bto- 
mo6hah c rHAponepeAaqefi h 3btomo6hah 
c MexaHHqecKOH TpaHCMHccnefi no3BOAHeT 
yCT3HOBHTb CAeAyK>mHe oco6eHHocTH^ npH 
H3AHMHH rHAponepeAaqH o min =0. 3T0My >Ke 
3HaqeHHK) CKOpOCTH COOTBeTCTByej Prmax* 

npH HCn0Ab30B3HHH CTyneHqaTOH KOpoOKH 
nepeAaq y. rtlf ,=9J:05n min r K /« T , a P rmax coot- 
BexcTByeT v^O.lOSrtM^/K/wT, (n mi „— mh- 
HHMaAbHan ycToftqHBan qacTOTa no BHeui- 





no 
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Heft xapaKTepncTHKe, a n Mmax — qacTOTa, 
npn KOTOpoft M K =M Kmax ). 

FIpH Henpo3paqHOM rHApoTpaHC<J>opMaTo- 
pe A«ana30H H3MeHeHHB P r paBeH k„ 
npn np03paqH0M Hecxojibxo Oojibuie k rr . 

Ho y npo3paMHbix rHApoTpaHC<J)opMaTopoB 
3HaqeHHe k rrmax oOumho MeHbiue, qeM ajih 
H enp03paqHbix (k„ max =2 ...' 2,5). JlpH hc- 
nojib30B3HHH CTyneHqaToft xopoOxH nepe^aq 
AHana30H H3MeHeHHB chjih P r Ha xa>KAofi 
nepeAaqe paeeH xos^HfiHUHeHTy npHcnocaO- 
TiHBaeMOCTH ABHraTejiH. 

npn ycTaHOBKe THApoTpaHc^opMaTOpa 
aBTOMofiHJib npnoOpeTaeT cboActbo aBTOMa- 
THqeCKH npHcnocaOaHBaTbca k H 3 MeH 6 HHK) 
BHeiUHHX COnpOTHBJieHHft B Cp 3 BHHT 6 JIbHO 
uiHpoKHx npe^ejiax. 

B TO XKe BpeMH AHana 30 H H 3 MeHeHHB 
CHJIH P r npH TpaHC(J)OpMaUHH MOMeHTa 
TOJlbKO THApOTpaHC^OpMaTOpOM oOblHHO 
Menbue oOmero AHana 30 Ha MexaHHqecxoA 
CTyneHqaTOH TpaHCMHccHH (oTHomeHHB ne- 
peAaTOqHbix qaceji HH3iueA h Bbicmeft 
nepeAaq). riojiHuA AHana 30 H H 3 MeH 6 HHH 
Chau P r , oOecneqHBaeMUH rHApoTpaHC<j>op- 
MaTOpOM, MOJKHO CqHTaTb AOCTaTOqHbIM 
TQJibxo ajib JierKOBbix aBTOMofiHJieA, HMeio- 
iuhx Oojibiuoft 3 anac moiuhocth. /[jib oerajib- 
hux JierKOBbix aBTOMofiHJieA, a ocofieHHO 
AJ 1 H Apyrwx thiiob aBTOTpaHcnopTHbix 
cpeACTB, 3 tot AHana 30 H He MO>xeT o 6 e- 
cneqHBaTb ABH>xeHHe bo Bcex BCTpeqaxnuHx- 
ca b SKcnJiyaTauHH ycjioBHBX. 

JIjIB HCKJHOHeHHB AJIHTejIbHOft paSOTbl 
THApOTpaHC4)OpMaTOpa B oOjiaCTH HH3KHX 
KUJX Ha ochobhux pextHMax paOoTbi aB- 
tomo6hjib Hcnojib3yeTCB JiHuib paOoqnA 
AHana30H i„, oOuhho oxBaTbiBaioiuHA 30Hy, 
W tj rT . p ^0,8. Ko3(|)(J)HUHeHT k rrp npn i r T . p , 
cooTBeTCTByiomeM iirT.p=0,8, Ha3UBax)T pa- 
OoHHM K03(|)(J)HU,HeHT0M TpaHC(})OpMau,HH. 

Mojkho cqHTaib k T r. p = 1 ,4 ... 1,65 ajib 
jierKOBUx aBTOMofiHJieft; fe rT . p =l,6 ... 2,0 
AJia aBTo6ycoB; fe rT . p =l,6 ... 2,1 aab 

rpy30Bbix aBTOMofiHJiefi. 

iljiH ofiecneqeHHB HyxcHoro AHana 30 Ha 
H 3 MeHeHHH CHJIbl P T npeAyCMaTpHBaeTCB pBA 
MeponpaBTHfl, HanpaBJieHHbix, BO-nepBbix, Ha 
pacuiHpeHHe 30 Hbi bucokswc! thapo- 

TpaHci^opMaTopa h, BO-BTopwiK*''Ha noBbi- 
iueHHe npeo 6 pa 3 yK)mHX cbohctb TpaHCMHc- 



chh b pe3yAbTaTe BKJiioqeHHH MexaHHqec- 
khx npeo6pa30BaTejiefi MOMeHTa. 



§ 37. Cnoco6bi yjiyqiueHHB 
npeo6pa3yiomHx h 3HepreTnqecKnx 
cbohctb rHAponepeAaq 



B a btom oOHjiecTpoeHH h Hanfiojibuiee npn- 
MeHeHHe HauiJiH KOMiuiexcHwe rHApOTpaH- 
C(J)opMaTopbi, oOecneqHBaiomHe npn HexoTo- 
poM 3HaqeHHH i rT =i rr . m aBTOMaTHqecxHA 
nepexoA Ha pe>KHM rHApoMy4)Tbi. Krm 
rHApoMy(|)TW npn & rT <l Bbime qeM KITH 
THApOTpaHcifiopMaTopa, noSTOMy Taxon ne- 
pexoA pacuiHpBeT 30Hy paOoTU c bmco- 
KHM Knjl (pHC. 72, a). ripH fc rT d MOMeHT 
peaKTopa MeHBeT 3 hhk h peaxTop, yera- 
HOBJieHHbifl Ha Mytjrre CBoOoAHoro xoAa, 
HaqHHaeT cboOoaho BpamaTbca BMecTe 
C HaCOCHHM KOJiecOM. 

HHorAa yCTaHaBJiHBaiOT abb peaxTopa, 
xajKAbiA Ha cBoeft Mycfvre CBoOoAHoro xoAa. 






Prc. 72. XapaKTepncTHKR KOMnaeKCHUx 
rRAporpaHci^opMaTopOB: 
a — c aBTOManmecKHM nepexoAOM Ha pe>KHM 
rHApoMy<})Tu; 6 — c ab>’mh peaKTopaMH h 
aBTOMaTHqecKHM nepexoAOM Ha pewHM rHapoMy(j)Tu; 
e — C CjlOKHpOBKOH HaCOCa H Typ 6 HHbl 





Cnoco6bi yAyniuenuft npeo6pa3ytoiu,ux u snepzeTUHecKux ceo&cre eudponepedan , Hi 



ripH HeKOTopoM 3Ha*ieHHH i„ Ha My<J>Te 
cboGoahoto xofla HaqHHaeT BpamaTbca nep- 
Bufi peaxTop, npH stom chhhoiotch noTe- 
pn Ha y^ap npH BxoAe h MaxcHMyM KIlH 
rHApoxpaHC(|)opMaTopa CMemaeTCH b cTopo- 
Hy 6 oji bin hx 3HaqeHHH i rT . 3aTeM no Mepe 
AaabHeHuiero yBejinqeHHH / rT HaqHHaeT Bpa- 
maTbCH BTOpoft peaKTOp H npOHCXOAHT 
nepexoA 'Ha pe>KHM rHApoMy<})Tbi. npHMe- 
HeHHe Taxon xoHCTpyxuHH no3BoaneT pac- 
uiHpHTb 30Hy pa6oTbi c BbicoKHMH 3Haqe- 
HHHMH Kn^ (pHC. 72,6). no CpaBHeHHIO 
C rHApOTpaHC(|)OpMaTOpOM t HMeiOmHM OflHH 
peaKTop. 

KoMnjieKCHbie rHApoTpaHC<|)opMaTopbi 
yAoCHU, eCJlH % Tmax COOTBeTCTByeT OOAbLUHM 

in h nepexoA Ha pex<HM rHApoMytJrrbi ocy- 
mecTBaaeTCH npn ^=0,84 ... 0,85 H Tj rT ~ 
~0,8. 

C yBejinqeHHeM k rTmax T|rr m ax CMemaeTCH 

B OtfjiaCTb MeHbUIHX 3H3qeHHH i rT . Y THApO- 
TpaHc4>opMaTopOB c BbicoKHMH npeo6pa3yx>- 
iuhmh CB0HCTB3MH nepexoA Ha peHCHM 
rHApoMy4>Tbi npoHcxoAHT npn Maaux rj rT , 
nosTOMy uejiecoo6pa3Hee Hcnojib30BaTb 
6jiOKHpyeMbie rHApoTpaHC^opMaTopw co 
cneunajibHofl (ppHKUHOHHofl MyipTOH, hto no- 
3BOJiaef, coeAHHHH (OjioKHpya) nacoc h Typ- 
6nHy, HCKJiioqHTb noTepH b rHApoTpa HC(pOp- 
MaTope (pnc. 72,a). BaoxHpoBxa oGwqHo 
npOHCXOAHT aBT0M3THqeCKH H MOJKeT 6bITb 
Hcnoab30BaHa Kan aah HexoMnaexcHux, Tax 
h a ah KOMnaexcHWx THApotpaHcipopMaTopOB. 

.Hah oOecneqeHHH H3MeHeHHH chah P r b 
pa6oqeM.AHana30He c AOCTaToqHO bmcokhm 
KUJX B TpaHCMHCCHIO, KpOMe THApOAHHa- 
MHqecKoro, BxaioqaiOT Taxace cryneHqaTbiH 




Phc. 73. XapaKTepHCTHKa rHApoMexaHHiecKofi 
nepe^anH c TpexcTyneHMaToft KOpoGxoA nepeflan h 
KOMEiaeKCHUM rHApOTpaHC(pOpMaTOpOM: 

o — Kfl/I,; 6 — AHHaMHMecKoro (paKTopa 



MexaHHqecxHfi TpaHCipopMaTop — rHApoMe- 
xaHHqecxaa nepeaaqa (tpnc. 73). 

ripeo6pa3yiomHe CBoScTBa h paSoMHfl 
AHana30H rHApoMexaHHqecxofi nepeaaqk TeM 
Bbime, qeM Ooabuie qncao CTyneHefi xopofixH 
nepeAaq. OAHaxo npH 3 tom ycao>KHHeTCH 
ee xoHCTpyxuHH. OChkho aah aerxoBMX 
aBTOMofinaefi . h aBToSycoB hhcao nepeAan 
paBpo AByM-TpeM c AHana30H0M nepeAaToq- 
Hbix qncea 1,8 ... 2,5, a a an rpy30Bwx — 
qeTbipeM-uiecTH c AHana30HOM 4 ... 7. rie- 
pexaioqeHHe nepeaaq npOH3BOAHTCH aBTOMa- 
THqecxH c ynpaBneHHeM no AByM napaMeT- 
paM: cxopocTH ABHaceHHH h Harpy3xe abh- 
FaTeaa. 

$ 38. AHHaMHqecKan xapaKTepHCTHxa 
h napaiweTpbi npneMHCTocTH 
aBTOMo6Hjia c rHAponepeaaqefi 

3HaH 33BHCHMOCTb /> T =/(y), MOJKHO no TCM 
*e 4>opMyaaM, hto h aah MexaHHqecxofi 
TpaHCMHCCHH, H3HTH 3aBHCHMOCTH P n =f(v) 
h D=f(v). Ha yqacTxax paOoTbi rHApOTpatt- 
ct])opMaTopa b (JjopMyaM aah onpeAeaeHHH 
CHOpOCTH V H CHabI P r nOACTaBAHK)T 
3HaqeHHH u r c yqeTOM nepeAaToqHoro 
qncaa BxaioqeHHOH nepeAaqn CTyneHqaToii 
xopoOxH. npH pafioTe Ha pexKHMe tha- 
poMy<|)TM Ha yqacTxe H3MeHeHHH i TH 3HaqeHHH 
qacTOTbi n„ h MOMeHTa M„ hbxoaht no 
rpa^Hxy Harpy3oqHofi xapaxTepncTHKH rHA- 
pOMy4>Tbl H CqHT3K)T k KT ~ 1 . FlpH BbIXOAe 
rHApOMy<})Tbi Ha paOoqnft yqacTox (i ru = 
=0,97 ... 0,98) b (JiopMyae aah pacqeTa 

CXOpOCTH V 3aAaX)TCH pasaHqHbiMH 3Ha- 

qeHHHMH qacTOTbi n H , a cooTBeTCTByiouiHe 
3 HaqeHH 3 MOMeHTa M„ hhxoaht no BHeuiHeil 
xapaxTej)HCTHxe ABHraTeaa. npn OaoxHpoBa- 
HHH THApOTpaHC(|)OpMaTOpa paCHeT 3 aBHCH- 
mocth P T = f(v) npOBOAHT xax AAH MexaHH- 
qecxofi TpaHCMHCCHH. 

Ha pnc. 73 ,6 npHBeaeHa AHHaMHqecxafl 
xapaKTepHCTHxa aBTOMoOnAH c rHApoMexa- 
HHqecxoH nepeAaqeii. 

MeTOAHxa onpeAeaeHHH ycTaHOBHBuiHxcn 
napaMeTpOB THrOBO-CXOpOCTHHX - cboActb 
[ v rmx—f(^ i=f(v, f»)]ne OTAHqaeTCH ot 
toh, xoTopa^ 6iMa onncaHa aah aBTOMo* 
OnaeA c MexaHHqecxoA rpaHCMHCcHeft. 

ToqHbift pacqeT napaMeTpoa npneMHCTOCTH 
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Oco6eHHOcru aeTOMo6uAeu c eudpoduHCLMimecKoCi nepedanbli 



, (/, Tp, .Sp) C»H 3 aH C pflAOM TpyAHOGTefi 
po cjieayiowHM npimimaM: 

a) npn pa6QTe ABHraTeAH Ha HeycraHO- 
BHBLLieMCH pe*HM€ M K =f(n) OTJlHMpeTCH OT 
TaKOfi *e 33 BHCHMOCTH npH yCTaHOBHBUieM- 
ca pejKHMe; 

6) npn HeycTaHOBHBiueMCH pe>KHMe pa6o- 
tw rHApoTpaHC<i)opMaTopa k rT — /(/ft) H — 
= <D(t rT ) HHwe, neM npw ycTaHOBHBiueMCH. 
B cp«3H c 3thm npn TporaHHH c MecTa 
c npejuBapHTejibno BKAioqeHHofi nepeAaqefi 
«,pe3KOH nonane TonjiHBa HeKpTopoe BpeMH 
Typ6HHa, a cne.noBaTe.nbHO, h aBTOMoSHAb 
OCTaiOTCH HenOABHJKHHMH ((O T .y p = 0, u = 0). 
ITocne SToro eme HeKOTopoe BpeMfl o> T .yp< 
CtoHirr — peynopHAOHeHHHH paaroH, h jiHiub 
3axeM MOJKHO npH6jlH>KeHH0 CMHTaTb 

<0N^tT s== ^T.yjx> 1 

b) ajih onpeAeJieHHH K03<JxJ)HUHeHTa 

$ Bp He/ib3H Hcnojib30saTb paBeHCTBO (43), 
BHBeAeHHoe MexaHHqecxofi TpaHCMHC-^ 

CHH, Taji KaK H3*3a OTCyTCTBHH >KeCTKOH CBfl- 
3H MOJKAy BeAyiUHMH KOJiecaMH h Bpamaro- 
LU.HMHCH ACTaAflMH ABHraTeAH BMecTe C Ha- 
cocHbiM KpJiecoM y.rjioBoe ycKopeHHe nocAeA- 
hhx He nponopuHOHajibHO ycnopeHHK) / aBTO- 
mo6hah. OAHaKO nojib3yHcb MeTOAOM, npHBe- 
AeHHWM aah aBTOMO0kjia c MexaHHnecKOH 
TpaHCMHCCHeH, MOJKHO HaftTH KOStJx^HUHeHT 

6„ p aBTOMofiHJiH c rHAponepeAaqefl 



6 bp it” 1 +^h 



k rr u T r ]T dio H 
m a r K r z dw typ 









2 /. 



yp m. 



ToMHO OnpeAejlHTb d(ji H /d(jir.yp 33TpyAHH- 
TejibHO. n P H npH6AHH<eHHbix pacqeTax 
napaMeTpoB npneMHCTOCTH aBTOMoSHAH c 
rHAponepeAaqeft npeHeSperaiOT npoueccaMH, 
npoHcxoAHiUHMH ao HaqaAa TporaHHH c Mec- 
Ta, h HeynopHAOneHHoro pa3roHa. CqHTaiOT, 
mto y Henpo3paqHoro rHApoTpaHc<|>opMaTopa 
qacTOTa BpameHHH Hacoca b npopecce pa3- 
roHa He H3MeHaeTCH h, cneAOBaTeAbHo, 
dw H /<ici)T.yp = 0. Ann npo3paqHbix rHApo- 
TpaHC(})OpMaTOpOB npH6jlH*eHH0 MO>KHO npn- 

HHMaTb knd ( d H / d ( d T . y P = 0,9 > npn l,5>/7> 
>1,2; 0,6 npH 2,5>/7>l,5; 0,9 aah 

THApOMy(j)TW. 



npH TaKHX AonymeHHflx MeTOAHKa onpe- 
AeAeHHH /', Tp h Sp aBTOMo6HJiefi c rHApoiiepe- 
Aaqeft aHaAonmna onncaHHoA Bbiuie nnn 
aBTOMoCHAefl c MexaHHMecKoft TpaHCMHCcneft. 

§ 39. MefOflHKa pacqeTa 
pacxoAa TonAHBa 
aeTOMo6HAeM c rHAponepeAaqeft 



HaAHMHe AonoAHHTeAbHWx noTepb b tha- 
ponepeAaae h oTcyTCTBHe jkcCtkoh KHHeMa- 
tHMeCKO® CBH3H ^e>KAy MaCTOTaMH BpameHHH 
KOAeHMaToro Ba^a h BeAymax KOAec c©3Aa- 
k)t HexoTopyk) cneuH<J)HKy b MeTOAHKe pac- 
qeTa pacxoAOB TonAHBa. 

C yqeTOM noTepb moiuhocth b rHApoTpaH- 
C(J)opMaTope ypaBHeHHe pacxoAa TonAHBa 
mo>kho 3anncaTb Tax: 

Q s— ( N a+ N e + N h)= 



36 up T il T il , 

3600 p n « (^a+^b+^h)' 



( 148 ) 



yAeAbHblH paCXOA ge 33 BHCHT OT HaCTOTbl 
BpaiueHHH KOAeHqaToro Ba^a. y aBT0M06n- 
Aefi c rHAponepeAaqeft 

rt=9,55y« T / (r K /rr) - (149) 



Ann onpeAeAeHHH / rT noACTaBHM b paBeH- 
ctbo ( 147) BMecTO M „ ero 3HaqeriHH H3 
4>opMyAbi (146 ) h, yqHTbiBan hto co h =. 
— (OT.yp//rT=(i) K MT/irT = vu r /{ r K i rT ) nocne rpyn- 
nnpoBKH b AeBofi qacTH paBeHCTBa napaMeT- 
poB, 3aAaBaeMbix hcxoahoh xapaKTepncTH- 
koh, nojiyqHM 



K..k, 



P.rr‘ 



p D J i» 2 « 3 ri 
p w rt t't 



(150) 



ZIah onpeAeAeHHH 4 T no 33AaHHbiM ycAOBH- 
HM ABHAteHHH (tj?, V , /) CTpOBT BCnOMOraTeAb- 
hwh rpa<J)HK X H k „/ i 2 rl = f ( ifj ) (pnc. 74, a ). 
Ann 3Toro, 3aAaBa«cb pa3AHqHWMH i rT , no 
HCXOAHOH XapaKTepHCTHKe HaHAeM krr H K- 
Zt-nn pacqeTa pacxoAa TonAHB npn 3aAaH- 
HHX yCAOBHHX ABH*eHHH no ypaBHeHHK) CH- 
AOBoro 6aAaHca onpeAeABioT P T h, noACTaBHB 
ero 3HaqeHHe b paBe.HCTBO (150), npH H3BecT- 
HblX p*; D „ H Ur HaXOAHT X H k r r / i 2 „. IloAb- 
3yncb BcnoMoraTeAbHbiM rpa<|)HKOM onpeAe- 
AHiOT cooTBeTCTByiomee SHaqeHHe i rr . 3Han 
i r t, no paBeHCTBy (149 ) h 3 xoaht qacroTy 
n , a no hcxoahoh xapaKTepncTHKe Ti rT . ZIah 



MeroduKa pacnera pacxodoe ronAuea 
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a) 6) 

Phc. 74 . XapaKTepHCTHKH AbtomoGhjih c rHApo- 
riepeAaMefi: 

a — BcnoMoraTeabHbiH rpatfwK; 

6 — TOnJlHBHO-3KOHOMHUeCKaA 

onpeAejieHHH y^e/ibHoro pacxo/ia g e no Har- 
py3onHOH xapaKTepHCTHKe, KpoMe qacTOTU rt, 
Hy>KHO 3Harb MomHOCTb ABHraTejin, pacxo- 
AyeMyio Ha npeoAOJieHHe conpoTHBjieHHH 
ABH»ceHHK). riOCKOJIbKy H3BeCTH3 CHJT3 P T 
MOHCHO B0Cn0Jlb30BaTbCH paBCHCTBOM 

A r e=P T y/(1000r] r r) rT ) . 

riOACTaBJIHH HaHAeHHblH T3KHM 06pa30M 

3HaneHH« g e h p rT b ypaBHeHHe pacxoAa 
TonjiHBa (148), HaxoAHT Q s . ripn otcyTCT- 



bhh Harpy3oqHoft xapaKTepncTHKH mo>kho 
HaHTH ge no (})opMy.rie (135 ). H€o 6 xo^hmo 
ZUifl onpeAejieHHH BXOAHmero.B 9Ty <j>opMyjiy 
K03(J){J)HUHeHTa k» 3HaqeHHe h onpeAejiHioT 
no (j)opMyjie 

H = P~v/( 1 OOOA^eiOOriT nrr), 

r^e N e \oo — moiuhoctb no BHemHen xapaKTe- 
pHCTHKe, cooTBeTCTByioman qacTOTe n, on- 
peflejineMOH no ({)opMyjie (149) ajih 3a.aaH- 

HOH CKOpOCTH V. 

YflejibHbift pacxo^ g N onpeaejiHiOT TaK ate 
KaK h aBTOMoSHjin c MexaHHqecKOfi 

TpaHCMHCCHeH. 

rrOJlb3yHCb OHHCaHHOH Bblllie MeTOAHKOH 
MO>KHO nOCTpOHtb TOnJIHBHO-SKOHOMHqeCKyiO 
xapaKTepHCTHKy ajih k3>kaoh CTyneHH Mexa- 
HHqecKOH KopoSKH nepeaaq (pnc. 74, 6 ). B 
SojibuiHHCTBe c/tyqaeB pacxo^bi TonjiHBa y 
aBTOMoCnjiH, HMeiomero rH,nponepe,fl.aqy 
(KpacHbie KpHBbie) HecKOJibKo Bbirne (Ha 
3..:7 %), qeM y aBTOMofinjin c MexaHnqec- 
koh TpaHCMHCCHeH (qepHbie KpHBbie) h 
SOJ lbllie 38BHCHT OT V. 3tO ofi-bHCHHeTCH 
cpaBHHTejibHo HH3KHM KI~m rH.aponepenaqH 
h cymecTBeHHofi ero 3afeHCHMOcTbio ot i„. 






§ 40. dTanbi npoeKTHpOBamisi 



DIABA 



IIpoeKTHpOBOHHblH 
TflroBbiH pacneT 

§ 40. Sranbi npoeKTHpcmaHHH 

§ 41 . 3 a^aqH pacqeTa, 
3aAaBaeMwe h BwOnpaeMbie 
napaMeTpbi 

§ 42. rioAOop BHeuiHeH 

xapaKTepHCTHKH ABHraTejia 

§ 43. Bbi6op nepe^aTOMabix 

MHCeJI TpaHCMHCCHH 

§ 44. OcoOeHHOCTH 
npOeKTHpOBOMHOrO 
THroBoro pacneia 
TpaHCMHCCHH aBTOMC>6HAH 

c rHAponepe^anefl 




0p06KTHp0B3HH6 — 3T0 KOMFTJI6KC KOHCT- 
pyKTopCKO-3KcnepHMeHTajibHbix pafioT, Heo6- 
XOAHMblX AJIH C03A3HHH HOBOrO HAH MOAep- 
HH 3 auHH BwnycKaeMoro 3 btomo 6 hah. 

PeiueHHe O C03A3HHH H HCn0Ab30BaHHH B 
HapOAHOM X03flftCTBe KOHKpeTHOPO 3BT0M0- 
6hah 6a3HpyeTca Ha AOKyMeHTe, coAepaca- 
meM HOMeHKJiaTypy aBTOModHAefi, Han6oaee 
nojiHO yAOB^eTBopaiomHx noTpe6HocTHM Ha- 
pOAHOrO X03HflCTBa C HX OCHOBHblMH T6XHH- 
KO-3KOHOMHMeCKHMH XapaKTepHCTHK3MH, — 
nepcneKTHBHOM THnawe. 

riepcneKTHBHbifi THnaat aBTOMoGHAeii hb- 
AHeTcH pe3yAbTaroM aHaAH3a Tpex ochob- 
HblX HanpaBAeHHfl, npOBOAHMbIX OTpaCAbK): 
onbiTHO-KOHCTpyKTopcKHx pa3pa6oTOK nepc- 
IieKTHBHblX o6pa3UOB, 3KCnepHMeHTaAbHblX H 
HayMHO-HccaeAOBareAbCKHx pa6oT. B nepc- 
neKTHBHOM THnawe 3aAaHU ocHOBHue napa- 
MeTpw 3 btomo6hah: rpysonoAT-eMHocTb hah 
naCCaJKHpOBMeCTHMOCTb, OCHOBHbie Macco- 
Bbie napaMeTpbi, KOAecHan (jjopMyaa h pacno- 
AOJKeHHe BeAymnx Koaec, MaKCHMaAbHaa 
CKopocTb h napaMeTpbi npweMHCTocTH, Hop- 
MaTHBHbiH npo6er ao KanHTaAbHoro peMOH- 
Ta, HopMaTHBHan TpyAoeMKOCTb oficAyjKHBa- 
hhh h TeKymero peMOHTa, MomHOCTb h 
pa6oHHH o6T>eM ABHraTeAH. Ha nocAeAyro- 
iu,hx aTanax npoeKTHpoBaHHH sth AaHHbie 
yTOMHHIOTCH AAH KOHKpeTHWX MOAeACH 
h AOnoAHHiOTCH ApyrHMH napaMeTpaMH, mhc- 
ao KOTopwx yBeAHMHBaeTcn ot STana k 3Tany. 

Ha 0CH033HHH yTBep>KAeHHoro nepcneK- 
thbhoto THnax<a npeAnpH«THeM-pa3pa60T- 
hhkom co3AaeTcn TexHHnecKoe 3aAaHHe, 
KOTOpoe CAy>KHT OCHOBaHHeM AAH pa3pa60T- 
KH 3CKH3HOTO H TeXHHHeCKOrO npoeKTOB. 

TexHHqecKoe 3 aAaHHe pa 3 pa 6 aTbiBaeTca c 
yqeTOM o 6 AacTH npHMeHeHHH HOBofi moacah 
H a OCHOB3HHH aHaAH3a o 6 o 6 meHHMX MaTe- 
pnaAOB no pe 3 yAbTaTaM HcnbiTaHHH h 3k- 
cnAyaTauHH npeAmeCTByiomHx MOAeaeft, 06 - 
mero pa 3 BHTH 8 tcxhhkh, Tpe 6 oBaHHfi 6e30- 
nacHocTH ABHjKeHHH, noTpefinocTH pwHKa 
BHyTpH CTpaHbl H B03MOXK HOCTeH 3KCnopTa, 
33KOHOAaTeAbHUX npeAnHCaHHfi, npOH3BOA- 
CTBeHHHX B03M0>KH0CTeH npeAnpHHTHH-H3ro- 
TOBHTeAH H eTO CMe*HHKOB. 

TexHHqecKoe 3 aAaHHe ycTaHaBAHBaeT oc- 
HOBHoe Ha3HaneHHe, ycAOB.H« SKcnAyaTauHH, 
TexHHnecKHe xapaKTepHCTHKH, noKa3aTeAH 





3adanu pacnera, 3 adaeaeMbie u eudupaeMue ndpaMerpu 
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xaqecTBa, cneunaAbHue TpeSoBaHHH, npeAT>- 
HBJineMue K.pa 3 pa 6 aTbiBaeMOMy aBTOMofiH- 
aio. TpefiosaHHB TexHHMecKoro sajiamfi 
KOHKpeTH 3 HpyeTCfl B TeXHHqeCKOM H 3 CXH 3 - 
hom npoeicrax. B npouecce pa 3 pa 6 oTKH Tex- 
HHqecKoro npoexTa OKOHqaTejibHO onpeAeAH- 
k>t napaMeTpu, no 3 BOAHK>mHe cyAHTb o 
KOMIIOHOBKe aBTOMOfiHAH H KOHCTpyKTHBHOM 
peuieHHH OTae^bHbix ero y 3 Jioa h arperaTOB. 

Ha ocHOBaHHH TexHnqecKoro npoexTa bu- 
nycxaioT pafioqyx) AoxyMeHTauHio, b xoto- 
pyio b KaqecTBe o 6 H 3 aTeAbHUx AoxyMeHTOB 
bxoaht: qepTeacH aeTajiefi, cfiopoqHbie qepTe- 
jkh h cneuHtfmxauHH, a Taxixe npoexr hh- 
CTpyKUHH no SKcnjiyaTauHH npoexTupyeMoii 
MOAeJin. B npouecce npoexTHpoBaHHH hc- 
noAb 3 yioT cTaTHCTHqecKHH aHajiH 3 TexHuqec- 
khx napaMeTpoB h sxcnAyaTauuoHHux cboh- 
ctb jiyquinx oTeqecTBeHHbix h 3 apy 6 e)KHUx 
o 6 pa 3 uoB, pacqeTH h MouejiupoBaHHe ua 
3 BM. 

.ZJah OKOHqaTejibHoro Bufiopa pacqeTHUX 
napaMeTpoB ABHraTeAH h TpaucMnccHH pa3- 
padaThiBaiOT MaTeMaTHqecxyx) Mouejib aB- 
tomoGhah, Koxopan no3BOAHeT yqHTbiBaTb 
BJiHHHne 3 thx napaMeTpoB nan Ha THro- 
BO-CKOpOCTHbie, Tax H Ha TOnJIHBHO-3KOHO- 
MHqecKHe CBOHCTBa npoeKTHpyeMoro 3 btomo- 
6HAH B, pa3H006pa3HbIX AOpojXHUX, XAHMa- 
THqecKHX h Harpy3oqHbix ycAOBHHx. B xa- 
qecTBe KpHTepneB oueHKH np« 3 tom oGuhho 
HCn0J!b3yi0TCa TaKHe TeXHHXO-3XOHOMHMeC- 
KHe noKa3aTejiH nan npoH3BOAHTeAbHOCTb, 
npHBeueHHwe 3aTpaTbi Ha nepeB03Ky, ceGec- 
TOHMOCTb nepeB030K. 

B uaHHoft rjiaBe npHBOAHTCH MeTOAHxa 
ynpomeHHoro pacqeTa ochobhux napaMeT- 
poB ABHraTeAH h tp 3 hcmhcchh, yqHTbiBaio- 
man TOAbKO HeKOTopbie TpeGoBaHHH k Taro- 
BO-CKopocTHbtM cBOHCTBaM. IloAyqeHHue no 
Taxofi MeTOAHKe napaMeTpu MoryT GbiTb 
yToqHeHbi pacqeTaMH Ha 3 BM. 

§41. 3a#aqii pacqeTa, 3aAaBaeMbie 
h BudHpaeMbie napaMeTpu 

3 aAaqeA ynpomeHHoro pacqeTa HBAaeTca 
npeABapHTeAbHwu BuGop BHeumefl xapaxTe- 
pucTHKH ABHraTeAH h nepeAaToqHux quceA 
TpaHCMHCCHH. 

ByAeM cqHTaTb 33 AaHHbiMH: THn aBTo- 
moGhah, ero Ha 3 HaqeHue h oGaacTb uenoAb- 



3 

2 

1 



ff 2 4 6 S 10 12 14 16 182n H> T 

PKC. 75. 3aBHCHMOCTb KO304)HKKeHTa HCnOAbSOBaHHH 
Maccu ot HOMHHaabHoA Maccu rpysa: 

/ h 2 — rpy30Bbie 3 btomo6hjih cooTBe.TCTBeHHo AByx- 
h TpexocHbie; 3 — npKuenu; 4 — nojiynpmienu 

30BaHHH, rpy3onoAT»eMHOcTb hah riaccawH- 
. pOBMeCTHMOCTb; MB KCHJM a A bHy K) CKOpOCTb 
u max , MaxcHMaAbHoe AopojxHoe conppTHBAe- 
HHe ap max , KOTopoe aoajkho npeoAoneBaTbcn 
Ha HH3uie& nepeAaqe; Tun ABHraTeAH (xap- 
GiopaTopHuft, AH3eAb h Ap ), ero pacnoAowe- 
HHe, meAaeMMH paGoqHH o6i»eM, HcnoAb3ye- 
Moe TonAHBo; Tun TpaHCMHCCHH (MexaHHqec- 
Kan, rHApOMexaHuqecKaH h t. a.) KOAecHyx) 
(fjppMyny. 

ilAH pacqeTa hcoGxoahmo 3HaTb pHA na- 
paMeTpoB, bxoahiuhx b (|)opMyAbi aah onpe- 
AeAeHHH moiuhocth ABHraTeAH h nepeAaToq- 
Horo qucAa TpaHCMHCCHH, — noAHyio Maccy 
m a h pacnpeAeAeHHe Harpy3KH no ochm, 
%, paAHycbi r K h r A , napaMeTpu ofiTeKae- 
mocth k B , F. 

FloAHyio Maccy m a rpy30Boro abtomoGhah 
onpeAeAHioT xan cyMMy Macc cHapHHteHHoro 
3 Btomo 6 hah mt, rpy3a m H no HOMHHaAbHofl 
rpy3onoAT>eMHocTH h naccaacnpoB no qncAy 
MecT b xafiHHeTe, BXAX>qaH boahtcah. 

CHapH*eHHaH Macca mohcct 6uTb onpeAe- 
AeHa no <J)opMyAe mG=i\6m H (rAe : — 
xoa4)(|)HUHeHT cHapHHceHHft Maccu). 9 tot 
X 03(j)4)HUHeHT 33BHCHT OT HOMHHaAbHOfl 
rpy3onoA'beMHocTH h Mo>xeT 6uTb noAyqeH 
nyTeM cTaTHCTHqecxofi o6pa6oTXH napaMeT- 
poB Macc. Ha pnc. 75 npHBeAena 33 bhch- 

MOCTb K03(p4>HUHeHTa HCn0Ab30B3HHH MaCCU 
T] 8 =l/T| 6 =f(m„). ripH HCnOAb30B3HHH Ta- 
xoro poAa rpa(|)HX0B AOA*Ha yqHTUBaTbcn 
AHHaMHKa H3MeH€HHH Tfs 3a HeCKOAbKQ Jlpe- 
AUAymnx AeT, pa3AHHHH ycAOBHfl sxcnAyaTa- 
UHH (p33BHTHe CeTH AOpOf, MeTOAU TeXHH- 
qecxoro o6cnyjKHBaHHH, peMOHTa h t. a.) 
h Apyrne 4>axTopu, xoropue MoryT oxa- 

3UBBTb BAHHHHe Ha BU6op MapCU. flOA- 

Han Macca moxkct 6uTb HaPia/ena no ({)opMyAe 
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npoeKTupoeoHHbia rmoebiH pacn'er 



4. . RapaweTpu jierKOBbix asTOMo6HjieH 



r pyrma 
a BTOMO- 
6hjih 


ripeaejibHbiH pa6oMHH 
o6i>eM flBHraTejiH, a 


npe^ejibHaa cyxaa 
Macca, xr 


Macca 

cHapawe- 

HHH, KT 


Ha3HaqeHHe aBTOMo6H.fi h 


1 


Zlo 0,849 


Oco6o MOAblCi KACLCC 
JXo 649 


30.. .40 


HHAHBHAyaAbHblfi 


2 


0,850. ..1,099 


; 650.. .799 


50... 64 




1 


1,1. ..1,299 


MaAblU KAacC 
800.. .899 






2 


1,3.. .1,499 


900... 1049 


65. ..89 


( HHflHBHAyaAbHblfi 


3 


1,5... 1,799 


1050... 1 150 




1 h cAy>Ke6Hbm 


1 


1 ,8. 2,499 


CpednuCi kao.cc 
1 150.. .1209 




Taxon 


2 


2,5.. .3, 499 


1300... 1499 


90... 109 


MnAHBHAyaAbHblfi H 


1 


| Cb. 5 | 


BOAbLUOd KAOCC 

| He peraaMeHTHpoBaHa 


[ 1 10... 119 


CAy>Ke6HbIM 

Cay>Ke6Hbifi 



m a =m„(l-(-ri 6 ) 4 - 80 z n (rAe z„ — hhcao nac- 
ca>KHpoB bkajohaa BOAHTeAefi). Y 3btomo6h- 
Aefi, HMeroiUHx m H < 5 t, z „~ 2 , a ecAH m H ^ 
^5 t, to z n — 3, y npnnenoB h noAynpn- 
uenoB z„=0. AHaAornqHO mojkct 6biTb onpe- 
AejieHa noAHan Macca aBTOMoSHAefi noBbi- 
LlieHHOft npOXOAHMOCTH, CaM0CB3A0B H AP- 
1 ZXah nacca>KHpcKHx aBTOMoOHAefi bmccto 
t|b nOAb3yiOTca t|„ (oTHomeHne qncAa nac- 
Ca>KHpOB k m 6 ). 

Z3,ah AerKOBbix aBTOMoSHAefi b CCCP b 
KaqecTBe ocHOBHoro MaccoBoro napaMeTpa 
pexoMeHAOBaHa cyxan Macca. 3ia Macca 
AOA*Ha 6biTb hah yica3aHa b 33A2hhh Ha 
npoeKTHpoBaHne, hah ee BbiSnpaiOT, hcxoah 
H3 3aAaHHoro KAacca 3btomo6hah (t36a. 4). 

Cyxofi Ha3biBaK)T Maccy 3btomo6hah 6e3 
CHapHH<eHHH (HHCTpyMeHT, 3anacHoe KOAeco, 
AonoAHHTeAbHoe oSopyAOBaHHe) h 3anpaB- 
kh: (TonAHBO, MacAO, BOAa). 

noAHaH^Macca m a paBHa cyMMe cyxofi 
Maccbi h Macc CHapa>KeHHH, 3anpaBKH, nac- 
cajKHpoB (BKAioHaa boahtcah) h 6ara>Ka. 
npn6AH>KeHHbie 3HaqeHHH Maccbi cHap«)Ke- 
HHH a AH aBTOMOSHAefi p33AHHHbIX KA3CC0B, 



HOAyqeHHbie CTarHCTHqecKofi ofipaSoTKofi 
AaHHbix no 3apy6e>KHbiM h OTeqecTBeHHbiM 

aBTOMo6HAHM, npHBeAeHbi b Ta6A. 4. npn6- 

AH>«eHHO mojkho cqHTaTb, HTO Macca 3anpaB- 
kh cocTaBAHeT 10 % cyxofi Maccbi. Maccy 
nacca>KHpa npHHHM3iOT paBHofi 70 kx, 6ara- 
a<a 10 nr na oahoto nacca>KHpa. 

CAeAyeT HMeTb b BHAy, hto cyxan Mac- 
ca nepeAHenpHBOAHWx aBTOMoOnAefi h 3aAHe- 

npHBOAHMX C 33AHHM pacnOAOHCCHHeM ABHTa- 
TeAH Ha 6... 10 % MeHbiue, qeM 3aAHenpH- 
boahwx c nepeAHHM pacnoAO>KeHHeM Aanra- 
TeAH (KAaccHqecKaa KOMnoHOBKa). 

PacnpeAeAeHHe Harpy3KH no MOCTaM 
Heo6xOAHMO 3H3Tb AAH HOA^Opa LUHH H 
onpeAeAeHHH no hx pa3MepaM paAnycoB 
KOAeca, a T3K>Ke Aim OnpeACACHHH M3KCH- 
MHAbHO B03M0>KH0fi no Cll,enAeHHK) THTOBOfi 
CHAH, BeAHHHHa KOTopofi HCnOAb3yeTCH npH 
BbiOope nepeAaToqHoro qncAa HH3mefi nepe- 
AaqH TpaHCMHCCHH. ZlAH rpy30BbIX 3BT0M0- 
OHAeft pacnpeAeAeHHe Harpy30K Me>KAy moc- 
T3MH 33BHCHT rA3BHblM 06pa30M OT TOrO, 
Aah k3khx Aopor ohh npeAHa3HaqeHbi. Y 
aBTOMoSHAefi, npeAHa3HaqeHHbix aah abh- 









floddop. MeuiHeU xapOKTepucruku douzareAn 

weHHfl no floporaM I h II KaTeropnfi, 
Harpy 3 Ka, npaxOAHmancH Ha 3 aAHHd Beay- 

mHfl' moct, coot B etcTBy^T (0,62.. .0,7) m a ; 
y aBTOMo6HJieA, npeAHa3HaqeHHbix aah abh- 
meHHH no AoporaM Bcex KaTeropHH I — V, 
KpoMe Bumo/meHHbix Ha rnaccH jierKOBbix 3 b- 
TOMo6njiefi, narpy3Ka, npHxoAflmaHCH 
Ha 3aAHioio ocb, cooTBeTCTByeT (0,7.. .0,75) 
m a . 

Harpy 3 Ka xeM 60/ibiue, qeM name npHfleT- 
ch jiBHrarbCH a btOm o 6 h a kd no AoporaM 
HH 3 UIHX KaTeropHft. yBejjnqeHHe Harpy 3 KH, 
npHxoAHiueficn Ha BeAympfi moct 3 btOmo 6 h- 
ah, yjiyqmaeT ero npoxoAHMoeTb, a ee yMeHb- 
uieHHe nOBbiinaeT rpy 3 onoA>eMHOCTb. rioc- 
jieAHee pOtHCHHeTcn tcm, hto Macca, npn- 
xoAHmancH Ha BejrymHH moct, orpaHHqeHa 
3 aKOHOAaTeJIbCTB 3 MH Bcex CTpaH. B CCCP, 
Harpy 3 Ka, npaxoAHmancn Ha BeAymHfi (Ha- 
Hfiojiee Harpy*eHHbiii) moct AByxocHOro 
hbtomoChah, npeAHa 3 HaqeHHoro aah ABHAce- 
hhh no AoporaM KaTeropHH I. ..IV, He AOAKHa 
npeBbmiaTb 100 kH, Ha TeaejKKy TpexocHhix 
aBTOMofiHJieft, npeAHa 3 HaqeHHhix aah Tex *e 
AOpor, — 180 kH, Ha BeAymHH moct AByxoc- 
hux aBTOMOCHJieH, npeAHa 3 HaqeHHbix: aah 
Aopor KaTeropHH Y,~ 60 kH; Ha Tejiexc- 
xy TpexocHbix aBTOMo 6 HAeii, npeAHaaHaqeH- 
HblX AJIH ABHJK 6 HHH no T,eM Ate AOpOfaM,-— 
1 10 kH; y AByxocHbix caMoCBajioB, npeAHa 3 - 
HaqeHHbix ajih Tex xe Aopor,— 65 kH. 

y JierKOBbix aBTOMo(5HJieft pacnpeAeAeHHe 
Harpy3 KH ot hoahoh Macebi np MOCTaM 3a- 
BHCHT B OCHOBHOM OT KOMnOHOBKH. V 3BTO- 
MoGHJien, HMeiouinx KJiaccHqecKyio koMno- 
HOBKy, Ha 3aAHH^ MOCT npHXOAHTCH 52...55 % 
Harpy3Ka ot noAHofi Maccw, y aBTOMofiHJiefi 
c 33AHHM pacnojiojKeHHeM ABHraTejiH 56... 
60 %, a y nepeAHenpHBOAHWX —40.. .45 %. 

; PacnpeAeAeHHe Harpy3 KH ot nojiHoS Maccu y 
aBTO(5ycoB b ochobhom onpeAejineTCH hx Ha3- 
HaqeHHeM. 

ripn BbiOope iiiHH (no TafijwuaM 
TOCTob) hcxoahwm. napaMeTpoM hbahctch 
H arpy3Ka Ha HanfioAee Harpy*eHHbix KOAe- 
cax. 

B nponecce 3 ckh 3 Hoto h TexHHqecKoro 
npoeKTHpOBaHHH C03A3IOTCH. ofiTjeMHWe Ma- 
K£Tbl aBTOMo6HAefl B BHAe MaCUITaSHblX 
MOAeAeft h b HaTypajibHyio BeAHHHHy. IlpH 
9 tom HapHAy c peuieHHeM p»Aa ARyrHX 
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aaAaq HaxoAHT <|>opMy, o6ecHeq«Baiomy*o 
HaHjiyqmyio otiTeKaeMOCTb h yroMKHiPT 
k* h F . . 

§ 42. !1 oa 60P BHeuiHeA 
xapaKTepHCTHKH ABHraTejiH 

PacqeT HaqHHaiOT c onpeAeAeHHH moiuhoc- 
th W e „, HeoOxoAHMoft ajiA ofiecneqeHHH aph- 
>keHHH c 3aAaHHoft u max . riocKOJibicy npn 1 
o ma x /==0, to, noAb3yncb ypaBHeHHeM (45) 
moiuhocthoto Oajiauca h npHHHMan r K =r A , 
HaHAeM 

N ev= v( G^v+ 'kafv 2 ^)/ ( 1 0Q0T) T fe p ) . 

PacqeTHbift KoscJxpHuHeHT cyMMapHoro ao- 
pOJKHOrO COnpOTHBJieHHH t|5„ AJIH JierKOBbix 
iBTOMo6HAefi BbifinpaiOT hcxoah H3 ABHwe- 
HHH no rOpH30HTaAbHOfi AOpore C neMCH- 
TOSeTOHHblM HAH aC(j)aAbTo6eTOHHblM noKpu- 
THeM, yqHTHBan 3bbhChmocth ty v =f(v). Ecah 
OT cyTCTByiOT AaHHbie no conporHBAeHHio Ka- 
qeHHio iiiHH, HaMeqeHHbix k npHMeHeHHio 
Ha npoeKTHpyeMOM asTOMoOHAe, mojkho npn- 
6AHweHHO cqHTaTb 0,01 -f 5- 10~ 6 t» 2 max . 

/(ah rpy30Bbix aBTOMoOHAefl h aBTonoe3AOB 
MOJKHP npHHHM3Tb t}? a = (O,OI5...O,02)-h6X 
)< 10 -6 i4 ax . B oOmeM CAyqae n 0 ^hn N h, cac- 
AOBaTeAbHO, N ev =£N ma% . y JlferKOBblX aBTO-N 
MOSHAeH C Kap6lppaTOpHbIMH ABHraTeAHMH 
n v MoxceT 6biTb Kax CoAbuie, Tax h MeHbiue 
n N . 

HHorAa n max cooTBeTCTByeT abhacchhio hc 
Ha BucuieU, a Ha npeAiuecTByiomefi nepeaa- 
qe (pnp. 76) — OyaeM Ha3biBaTb Taxyio ne- 




® v maxV v maxiV V 

Phc. - 76 . OnpeACJieHHe BucmeA pacieTHoA nepe^aHH 
no MomiiocTHOMy 6aaancy: 

IH-*~V — Nt %=/(«) COOTBeTCTBeHHO Ha TpeTbpA r— 
rtflTofi nepeAaqax 
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1 1 poeKTupoeontibiu Tmoeuu pacner 




Phc. 77. 3asHCHMOCTb tpeMeHH pasroHa a 
MaKCHMajbHOfi MOiaHOCTH OT OTHOmCHHH n v /n N 

peAaqy BbicweA pacqeTHoA. nepeaaqy c mh- 
HHMajibHbiM nepeAaToqHUM mhcjiom y tbkhx 
aBTOMofimieA Hcnonb3yiOT jinn ynyquieHHH 
TOIIJIHBHOH SKOHOMHqHOCTH. 

OmouieHHe n v /n N BAHHeT np« 3aAaHHoA 
ci^opocTH n max Ha 3HaqeHHe moiuhocth N max , 
BpeMH pa3roHa r p c MecTa no 3a.ua hhoA cko- 
pocTH h ycKopeHHe Ha BbicineA pacqeT- 
hoA nepeAaqe. Ha pnc. 77 nonasaHU 33 Bhch- 
mocth n max h tp (6e3 yqeTa BpeMeHH Ha 
nepeiwiioqeHHe nepeAaq) ot n 0 /n N np« 3aAaH- 
Hbix t> max h ^„, ax . ycKopeHHe Ha pacqetHoft 
BbicineA nepeAaqe TeM MeHbiue, qeM MeHbrne 
n 0 /n N . Ecah 3a 100 % npHHHTb ycKopeHHe 
npn n v /n N = 1, to Ha ropH30HTanbHoA Aopo- 
re xopouiero xaqecTBa bo BceM AHana30He 
CKopocTeft npn n v /n N = 0,9, ycKopeHHe yMeHb- 
rnaeTCH npH6AH3HTejibHo Ha 15 %, a npn 
n v /n N — 1,1 — yBeAHqHBaeTCH npH6nH3HTenb- 
ho Ha 30 %. 

y AerKOBbix aBTOMoOHAefi c KapCiopaTop- 
humh ABHraTeAHMH ofibiqHo n v /n N =0,9..A,l- 
3aAaBuiHCb, opHeHTHpyncb Ha aHaAor hah no 
KaKHM-AH6o ApyrHM coo6pa*eHHHM, n v /n N 
MakCHMaAbHyiO MOIUHOCTb MOJKHO HaHTH, pe- 
uian ypaBHeHHe (1) OTHOCHTeAbHo N mxx 
h cqHTan N e —N etl 

Wmax= N «,/[ an 0 /n N +b{n v /n N f~c{n v /n N f ) , 

TJlfi K034>4)HUHeHTbI Cl, b H C MOryT fibiTb Haft- 
AeHM no MeTOAaM, onncaHHWM b § 3- 

y aBTOMoOHAeft, CHaSjKeHHbix ABHraTeAn- 
MH C 0rp3HHqHT6AeM qaCTOTbl BpameHHH hah 
peryAHTopoM, n v =n N h N max =N ev . 

Jinn nocTpoeHHH BHemHeA. xapaKTepncTH- 
KH npH H3BeCTHOft MOIUHOCTH N mix H Bbl6- 
paHHHx K03<Jx})HUHeHTax a, b h c Heob- 




Phc. 78. 3aBHCHM0CTt» speMeHH pasroHa c Mecra 
AO CKOpOCTH 100 km/h OT MaKCHMajIbHOft CKOpOCTH 

xoahmo BwOpaTb qacTOTy n N . W ABHraTeneA 
paaAHqHbix aBTOMo6HAefl 3HaqeHHH qacTOTbi 
n N (b MHH _i ) H3MeHHK)TCH B CAeAyKMUHX 
npeAeAax. 



KapCiopaTopHHe ABHraTeaw: 

AerKOBUx aBTOMoPHaeii , . 4500... 6000 
rpy30Bbix aBTOMoGHAeft h 3bto- 

6ycoB 3000.. .4600 

Hh36ah: 

.nerKOBbix a BTOMoCmieft . . . 3500.. .4600 

rpy30Bbix aBTOMo6HAefl . . 2000...3200 



JGLah OKOHqareAbHoft npoBepKH npaBHAb- 
HOCTH BblOopa BHeiUHeH xapaKTepHCTHKH 
ABHraTeAH onpeAenniOT BpeMH pa3roHa c 
MecTa H CpaBHHBBIOT C 3aAaHHbIM. j^AH 
onpeAeAeHHH t p moirct CbiTb HcnoAb30BaHa 
(|>opMyAa (69 ) . Ecah noAcqHTaHHoe npn Bbi6- 
paHHoA BHeuiHeA xapaKTepHCTHKe BpeMH t p 
OoAbuie 3aAaHHoro, to aah AerKOBbix 3 bto- 
MoOnneA CAeAyeT yBenHqHTbn,,//^ hah noBbi- 
CHTb CKOpOCTb tf max . Jinn rpy30BblX 3BT0M0- 
6habA b 3 tom cAyqae cneAyeT yBeAHqHTb 
pacqeTHoe 3HaqeHHe KoacfxJjHUHeHTa t[> „ . 

Ecah BpeMH t p He 3aAano, to noAyqeHHbie 
pacqeTOM ero 3HaqeHHH cpaBHHBaiOT co cpeA- 
HHM CT3THCTHqeCKHM 3naqeHHeM AAH KAacca 
aBTOTpaHcnopTHoro cpeACTBa, cooTBeTCTBy- 
iomero npoeKTHpyeMOMy, hah c BpeMeHeM 
pa3roHa aHaAora. 

Ha pHC. 78 noKa3aHa 3aBHCHM0CTb Bpe- 
MeHH pasroHa c MecTa ao 100 km/h ot 
y max , noAyqeHHan cTaTHCTHqecKDA o6pa6oT- 
koA AaHHwx aah OTeqecTBeHHbix h 3apy6e«- 
HblX AerKOBbix aBTOMO(5HAeA. 

§ 43. Bu6op nepeAaTOHHbix queen 

TpaHCMHCCHH 

OnpeAeneHHe nepeAaTOHHoro qwena rjiaB- 
hoA nepenaq h « r . H3 ycnoBHA o6ecneqeHHH 
y max Ha BbicuieA pacqeTHoA nepeAaqe b 
Kopofixe nepeAaq onpeACAHiOT u T . 






Bbi6op nepedaroHHbtx nuceA TpdHCMUCCUU 
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Ha&AeM Bhicmee pacqeTHoe mhcjio TpaH- 
cmhcchh u T . B p, paBHoe npOH3BeA€HHK) nepe- 
AaTOHHoro HHCJia u r rAaBkofi nepe^aqa Ha 
BbicmeH pacqeTHoe nepeflaTOHHoe ; hhcjio 
Wk.bp KopoSKH nepeAaq. 

flojib3yHCb 4>opMyjiofl (19), mo>kho 3anw- 

caTb 

Wr.Bp— 0,105r ntl v /(Uji. B V ma ^)=UK.BpUr, ( 151) 

rAe u AB — Bbicuian nepe^aqa AonoAHHTeAb* 
HOfl KOpo6KH (npH ee OTCyTCTBHH tt a . B ==l). 

GoqeTaHHe MHoncHTeneft b nepeAaTOHHOM 
HHCJie Ur.np, HaHfleHHOM nO (|)OpMyjie (151), 
onpeaejiHeTCH phaom KOHCTpyKTHBHbix co- 
o6pa)KeHH0. ripa Hcnojib30BaHHH TpexBaAb- 
hwx KopoSoK nepeAaq Ha AerxoBbix 3aAHe- 
npHBOAHbix 3btomo6hjihx c nepeAHHM pacno- 
jio*eHHeM AsaraTejiH Kan npaBHJio M K .ap= 
= 1, Tor^a u r =u T . B p. Aar AByxBaAbHbix ko- 
Po6ok nepeAaq nepeAHenpHBOAHbix anTOMO- 
fiHjiefi h y 3aAHenpHBOAHWx aBTOMo<>HAeH c 
33 ahhm pacnonoaceHHeiw ABHraTenn, ofibiqHo 
Uk.b P — 0,9...1,0. HeKOTopwe nepeAHenpHBOA- 
Hhie aBTOMo6HJlH HMeiOT Uk.bp— 0,6...0,7. 

y rpy30Bbix aBTOMofiHjieft c qHCAOM ? nepe- 
Aaq, He npeBbimaiomHM uiecTb, name Bcero 
ttit.Bp=l, pence — « k .bp==0,6...0,8. IlpH npH- 
MeHeHHH MHorocTyneHqaTbix KopoSox nepeAaq 
Mk.bp— 0,7.. .0,8. HacTO aah rpy30Bwx 3 bto- 
Mo6Hjieft Ha3HaqaiOT HecKOjibKo BapnaHTOB 
nepeAaTOHHwx qncen rnaBHoft nepeAaqn npn 
HeH3MeHHOM m k . bp . B 3 tom CAyqae aBTOMo-. 
fiHAb npH pa3AHHHUX Mr HMeeT H p33JIHqHbie 
v max . Abtomo 6 hah c 6oAbniHM « r npeAHa3Hat 
qaiOTca aah 3KcnAyaTauHH b 6oAee Tancejiwx, 
a c MeHbuiHM b 6ojiee jierKHx ycAOBHHx. 
ZIah aBTOMo5HAen, HMeioinnx HHncHHe 3Haqe- 
HHH H3 p»Aa B03M0XCHUX M r , MaKCHMaAbHaH 
CKopocTb Aance Ha ropH30HTaAbHbix Aoporax 
MonceT 6wTb orpaHHqeHa He paOoTofi 
orpaHHqHTeAH hah peryAHTopa qacTOTbi, 
a MomHocTbio ABHraTeAH. B o6meM CAyqae 

M r = Mt.bp/ Mk.bp- 

HaflAeHHoe nepeAaToqHoe hhcao n r cpaB- 
HHBaiOT c cymecTByiomHMH nepeAaToqHbiMH 
HHCAaMH aBTOM 06 HAefi aHaAOrOB. 

ZIah noAyqeHHH AocTaToqHoro AopokCHoro 
UpoeBeTa H npOCTOH KOHCTpyKUHH rA3BH0H 
nepeAaqH peKOMeHAyeTca Bu6npaTb aah Aer- 
KOBblX 3BTOMO5HAe0 M r ^5, aah rpy30Bbix 
aBTOMoSHAefi, HMeiomHx rpy3onoAT>eMHocTb 



AO 8 T, Mr^7, npH rpy30n0AT>eMH0CTH CBbl- 
Uie 8 T, Mr^9. 

Bu6op qHCAa cTyneHefi h nepeAaTomibtx 
HHceA KopoSxH nepeAaq. 

IlepedaTOHHoe hucaq u^nepeoii nepedanu 
onpeAeAHeTCH H3 ycnpBHH ofiecneqeHHH B03- 
MOHCHOCTH ABHHCeHHH no AOpOre C 33AaH- 
hum ^j> max . ZZah 3Toro noAb3yioTCH ypaBHe- 
HHeM CHAOBoro CaAaHca npn ycTaHOBHBiueM- 
CH ABHHCeHHH. 

nocKOAbKy Ha nepBOH nepeAaqe cxopocTH 
HeaeAHKH, to mojkho ncwiaratb P,= 0, 
IlpHHHMaH BO BHHMBHHe BbipanceHHe AAH 
Pj H P A MOMCHO 3anHCaTb 

M^UjX\ykp/r A =Ga^xn&x- ( 152 ) 

nepeAaToqHoe hhcao m k i BwCnpaioT t3khm, 
qToSbi Ha 3TO0 nepeAaqe npn M Km ax o6ec- 
neqHBaAocb ABHnceHHe c y=const no Aopqre 

C 33AaHHblM K03(|)(J)HU,HeHT0M (p max . Z1.AH 3T0- 
ro HeofixoAHMo BbinoAHeHne paBeHCTaa 

^Kmax M rM K lM a .B‘nT/5p / f A — G a lj> max , 

OTKyAa 

WkI— Ga^[>max r n/ (^Kmax u A » u r%^p) • ( 1 53) 

npH H33HaqeHHH K03(|)(|)HUHeHTa ll) maK HC- 
xoaht ke TOAbKO H3 Toro, Kakne MaKcn- 
MaAbHbie noAixOMbi AOAnceH npeoAOAeBaTb 
aBTOMofiHAb, ho h H3 ycAOBH0 noAyqeHHH 
MHHHM 3AbHbIX CKOpOCTefl ABHXCeHHH, HeoGxO- 
Ahmhx b pHAe CAyqaeB SKcnAyaTauHH (abh- 
nceHHe b koaohhc, ABHnceHHe no AoporaM 
hah yqacTKaM Aopor co 3HaqkTeAbHWMH Hef 
POBHOCTHMH H AP-). V 60AbUIHHCTBa COBpe- 
MeHHHX aBT0M06HAeA CKOpOCTb, COOTBeTCT* 
Byioman MkHHMaAbHofi ycToftqHBofl kacTOTe 
rt min n P H noAHofi noAaqe TonAHBa, He npeBbi- 
inaeT 1,5.. .2 m/c aah rpy30Bhix h 5—6 m/c aah 
A erKOBwx aBTOModHAek. 

nepeAaToqHoe hhcao u a .b Bwcuieft CTyneHH 
AonoAHHTeAbHofl Kopo6KH qame Btero 6e- 
petcH paBHbiM eAHHHue. 

Ecah AonoAHHTeAbHan KopoCxa oTcyTCT- 
ByeT, to m a .b==1. 

TloAyqeHHoe no (|)opMyAe-(453) m k i Hy5kko 
npOBepHTb no yCAOBHHM OTCyTCTBHH 6yxco* 
b3hhh. ByKcoBakHH He 6yAeT, ecAH BbmoAHH- 
eTCH HepaBeHCTBo 

Mn ma xUrU A .BU K iT]rkp/ T a^:P t . cu » 

rAe P t.cu — cHAa thth no CUenAeHHIO. 





IlpoeKTUpOBOHHbtCi raeoeuU packer 
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•n<wib3yflcb 4>opMy^aMH aah onpeAeJieHHH 
Pr.cn H3 § 11 h npeHedperan KoatfxfjHUHeH- 
tom f a , MajiHM no cpaBHeHmo c <p*, HafiAeM: 
AAH 33AHenpHBOAHUX aBTOMOdHJieft 



G 2V> 



M 



Kmax r a.b 



■ h l*x 



(154) 



aah nepeAHenpHBOAHbix aBTOModHAefi 
G \*x r R L 



“xl < 



7KT**~~ u u 

Kmax r a.b 



L + h c'?, 



(155) 



'*p " 1 " g 

AAH TpeXOCHOrO aBTOMOdHAH C AByMfl 3aA- 
HHMH BeAyiUHMH M0CT3MH B (JjOpMyjie (154) 
CHJiy THWeCTH G 2 Hy>KHO 3aMeHHTb CHAOH 
THJKeCTH Gr, npHXOABmeflCH Ha TeAOKKy. 
rlpoBepKy BeAyT Ha cyxoM uiocce b xopomeiw 
coctohhhh npH <p*=0,6...0,8. Ecah npH 
noACHeTe no (J>opMyAaM (154) hah (155) 

3HaneHHe u K i noAyuaeTCH MeHbiiiHM, qeM 
no (fjopMyAe (153), to CAeAyeT npoBepHTb 

B 03 M 0 )KH 0 CTb yBpAHqeHHH Harpy 3 KH Ha BeAy- 
mne jcoAeca 3 a cqeT H 3 M 6 H 6 HHH komoohobkh 
aBTOModuAH. H3MeHeHHe pacnpeAeAeHHH 
Harpy 3 KH mojkct npBAeqb 3 a codon Heodxo- 
AHMOCTb npHMeHeHHH uihh Apyroro pa 3 Mepa. 

Ecah yBeAHqeHHe Harpy3KH, npnxoAHmefi; 
ch Ha BeAymne KOAeca, b npeAeAax, 
odecneqHBaiomHx paBeHCTBO u K .\ • no tfiopMy- 
A3M (153) H (154), (155), HCB03M0JKH0, TO 
U K 1 BbldHpaiOT H3 yCAOBHH OTCyTCTBHH 
dyKCOB3HHH. 

Wucao crynened Kopodtcu ttpedan 33bhcht 
ot THna, yAeAbHoii moluhocth h npeAnoAara- 
eMbix ycAOBHfi 3KcnAyaTauHH 3 Btomo0hah. 

Odmee qncAO CTyneHefi TpaHCMHCCHH, t. e. 
npoH3BeACHHe qncAa CTyneHefi KopodKH ne- 
peAaq Ha OTAHqHue ot eAHHHUbi qncAa CTy- 
neHefi AonoAHHTeAbHofi KopodKH h FAaBHofi 
nepeAaqn, shbhcht ot odmero AHana30Ha 
d nepeAaToqHbix HHceA TpaHCMHCCHH, paBiio- 
ro OTHonieHHK) npoH3BeAeHHfi hh3ujhx nepe- 
AaToqHbix qnceA bo Bcex ee MexaHH3Max 
k npoH3BeAeHHio BbicuiHX nepeAaToqHbix hh- 
ceA b Tex we MexaHH3Max. CraTHCTH- 
qecnye HccAeAOBaHHH noKa3biBaiOT, hto b 
doAbuiHHCTBe CAyqaeB qHCAO CTyneHefi TpaHC- 
MHCCHH rpysoBbix aBTOModHAeft corAacyioT 
c AHana3QHOM nepeAaToqHbix qnceA. 



Hhcao CTyneHefi ocHOBHofi KopodKH nepe- 
Aaq oduqHO He npeBbnuaeT uiecTH. Ecah 
HeodxoAHMO HMeTb doAbinee mhcao CTyneHefi, 
to npHMeHHiOT coqeTaHHe qeTbipex- hah 
nnTHCTyneHqaTofi ochobhoh KopodKH nepe- 
Aaq C A^AHTeAeM HAH AOnOAHHTeAbHOfi KO- 
podKofi. 

KopodKH nepeAaq AerKOBbix aBTOModHAefi 
name Bcero HMetOT qeTbipe hah n«Tb CTy- 
neHefi, rpy30Bbix aBTOModHAefi — 5.. .22 CTy- 
neHefi (B 3BBHCHMOCTH ot AHana30Ha d). 
Aah aBfoModHAefi-THraqefi h noAHonpHBOA* 
Hbix aBTOModHAefi pacnpocTpaHeHH nHTH- 
inecTHCTyneHqaTbie KopodKH nepeAaq b coqe- 
t3hhh c AByx-TpexcTyneHqaTofi AonoAHH- 
TeAbHOfi KOpodKOfi. 

Aah aBTOModHAefi rpy3onoA'beMHOcTbio 
3... 10 t HandoAee ynoTpedHTeAbHbi n«TH- h 
inecTHCTyneHqaTue, a aah aBTOModHAefi c 
doAbmefi rpy3onoA'beMHOCTbio MHorocryneH- 
qaTbie (8... 20 CTyneHefi) KopodKH nepeAaq. 
Aah aBTOModHAefi-Tnraqefi h aBTOModHAefi 
nOBbUneHHOH JipOXOAHMOCTH npHMeHHiOT Ko- 
podKH nepeAaq c acahtcacm, HMeioniHe ot 
8 ao 20 CTyneHefi hah qeTbipex — ohth- 
CTyneHqaTbie KopodKH nepeAaq b coqeTaHHH c 
AByx- hah TpexcTyneHqaTofi AonoAHHTeAb- 
HOfi KOpodKOfi. 

Ha aBTOMOdHAHx-Tnraqax HHorAa ycTa- 
HaBAHBaioT TaKMce qeTbipex- hah nHTHery- 
neHqaTwe KopodKH nepeAaq b coqeTaHHH c 
AByxcTyneHqaTofi rAaBHoft nepeAaqefi. 

PlepedaTOHHbie hucacl npoMeotcyTOHHbix ne- 
pedan BbidnpaioT H3 ycAOBHfi odecneqeHHH 
onTHMaAbHHx noKa3aTeAefi KaK TnroBO-cKO- 
pOCTHWX, TaK H TOnAHBHO-SKOHOMHqeCKHX 
cbohctb. CymecTByiOT pa3AHqHwe mctoahkh 
B wdopa — oahh npeAycMaTpHBaiOT noAyqe- 
Hne HaHAyquiHx pa3roHHux cBoficTB, Apy- 
THe — OnTHMaAbHOfi TOnjlHBHOfi SKOHOMHq- 
hocth, TpeTbH — HandoAbiuefi cpeAHeft cko- 
pOCTH B HeKOTOpbIX 3aA8HHUX yCAOBHHX 
ABHHieHHH: 

B HacTonmee BpeMH pa3padoTaHbi T3K>Ke 
KOMnAeKCHwe mctoaw noAdopa nepeAaToq- 
hhx qnceA npoMe>KyToqHbix nepeAaq, npH 
KOTOpMX C nOMOIAbK) 3BM paCCqHTbIBaiOT 
CpeAHIOIO CKOpOCTb ABHJKCHHH H paCXOAbl 



d 5,7.. .8, 5 7,9. ..9,35 8...10 9,2...18,5 13.. .19,4 17...24,7 

Mhcao ctyneHeH 5 6 8 10 16 20 





Bk6op nepedaTOHHbLx nuceA rpaucMuccuu 

T 0 F 1 JIHB 3 B THI 1 HHHWX AAH AaHHOrO 3 BTOMO- 
6hah yenoBHHx SKcnjiyaTauHH npH pa 3 AHq- 
Hbix BapwaHTax pacnpeAeAeHun nepe^aToq- 
hux qHpeA b KopofiKe nepeuaq. BwfinpaKDT 
tot H 3 BapnaHTOB, KOTopwft oOecneqHpaeT 
HaHMCHbiune 3 aTpaTbi Ha nepeB 03 Ky cahhhuh 
Maccu rpy 3 a. PaccMOTpHM mctoa, r ocHOBy 
KOTOporo irioApaceHO, HaH. 6 oAee‘ nojiHoe hc- 
nojib 30 BaHHe moiuhogth ABHraTejiH npH pa 3 - 
roHe aBTOModHjifl c nepekjiioqeHHeM nepeuaq 
ot nepBofi ^6 BMCIUeH, 

nojiyqeHHbie no STOMy MeTOAy nepeuaToq- 

Hue qHCJia HBJiqiOTCfl npeABapHTejibHbiMH, 
HX KOppeKTHpyiOT, pyKOBOACTByHCb KOHCT- 
pyKTHBHblMH COO(>pa keHHHMH- C HCn0Ab30- 
eaHHeM CTaTHCTHqecKHX AaHHWx no apyrHM 
KopoSnaM nepeAaq, HHTynuHH h onbiTa 
KOHCTpyKTOpa HAH npH nOMOlUH ApyrHX Teo- 
peTnqecKHX 6oAee ToqHux mctoaob hoa- 
6opa. ripn Hcnojib30BaHHH 6eccTyneHqaTOH 
nepeuaqH pa3roH mokct nponcxoAHTb b 
pe3yjibTaTe h3M€H6hhh ronbKO nepeAafoq- 
hux qHcea, 6e3 H3MeHeHHH qacTOTW Bpame- 
hhh KOJieHqaToro BaAa, Torua b npouecce 
Bcero pa3roHa HcnoAbayeTca MaKCHMajibHan 
MOiuHOCTb ABHraTejiH, b pe3yjibTaTe qero 
noAyqaioTCH m a kch m 3a bHo B03M0>KHfaie ycno- 
peHHH. ripHHHMaioT AonymeHne, qTO npH 
npHMeHeHHH CTyneHqaToA kopo6kh nepeuaq 
AAH Hanjiyqmero Hcn0Ab3OB3HHH moiuhocth, 
ABHraTejib Ha Bcex nepeAaqax aoajkch pa- 
6oT3Tb b HexoTopoM HeH3MeHHOM AHana30He 
qacTOT BpameHHH ot ti \ ao n 2 (pHc. 79). 

ByAeM no och opAHHaT, KpoMe moiuhoctcA, 

OTKAaAbIBaTb CKOpOCTH ABHJKeHHH H HaHeCeM 
Ha rpa(}>HK BHeuiHefi xapaKTepHCTHKH npa- 
Mbie v=f(n). Ecah npeHedperaTb cHHAteHH- 
eM ckopocth v b npouecce nepeKAioqeHHH 
nepeAaq, to KaacAbift pa3 cKOpocTb abhjkc- 
hhh, AOCTHTHyTan Ha HH3uieft nepeAaqe nepeA 
MOMeHTOM nepemuoqeHHH npw qacTOTe « 2 , 
paBHa ckopocth Ha cAeAyromefi BbicuieA ne- 
peAaqe npH qacTOTe n i, t. e. 

u lmax — y limax‘> y l]max= y IIImin H T -A- (156) 

[IpHHHMaH BO BHHMaHHe, qTO Uj max = 

=0,105 r K n2=(a r w K |), VHmm^O.lOSrKrt,/ 
/(« r « Kll ) ht. a., H3 paBeHCTBa (156) noAyqrtM 
n 2 /Uxi=ni/«Kn; n 2 /u Kn =n\/u Km hah 

u ki/ u kU =u kIi/ u kUI— UK(n-\)/U Kn = q. 

(157) 
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On, n t n 



Phc. 79. AHarpaMMa paaroHa 

H 3 paBeHCTBa (157) cAeAyeT, hto aah Ha- 
HAyquiero HcnoAb30BaHHH moiuhocth ABHra- 
TeAH nepeAaToqHbie mhcab cneAyeT nouOH- 
paTb no reoMeTpHqecKoft nporpeccHH co 
3HaMeH3TeAeM q. 

, H 3 npeABapHTeAbHoro pacqeTa H3BecTHbi 
nepeuaToqHwe qncAa nepBoA h BbicmeA ne- 
peuaq. IloAb3yHCb paBeHCTBOM (157), HaA- 
AeM nepeAaToqHue qncAa npoMejKyToqHux 
nepeAaq 

^Kii^^ki/^ > W Kin =U Kn/^ = W Ki/^ * 



U *n= U J<f n 1= «,b. ( l5g ) 

rue m — HOMep npoH3BOAbHoA npoMeatyToq- 
hoA nepeuann; n — pacqeTHoe qncAO CTyne- 
HeA kopo6kh nepeuaq h, cAeAOBaTeAbHO, 
HOMep pacqeTHOH BbiciueA nepeAaqn. 

rioAb3yHCb BupaxxeHHeM (158), HaAAeM 

WQ= "“ 1 V W K ; b/ «Kl* TOr ^ a 

“k«=" kI " _I V( W K.a/^Klf - ' . (159) 

OTKyua « Km = ■ ( 16 °) 

y SOAbUIHHCTBa BbinyCKaeMblX B HaCTOH- 
mee BpeMH aBTOMo6HAeA nepeuaToqHtae qnc- 
Aa BbicuiHx nepeAaq cOAHAceHbi Ha 5... 15 % 
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IlpoeKTupoeoHHbtil Tfieoabiu pacner 



no cpaBHeHHio co 3HaqeHHHMH, noAyqeH- 
HbiMH no reoMetpHqecKOH nporpeccnn, a 
cooTHomeHHfl MejKAy hh3uihmh nepeAaqaMH 
Ha 5... 15% 6oAbine 3HaMeHaTejia reoMeT- 
pnqecKOH nporpeccHH. y nHTHCTyneHqaTbix 
Kopo6oK nepeAaq ^cfiAHMceHM* qeTBepTan h 
nHTan nepeAaqH h «pa3ABHHyTbi» BTopan 
g nepBoft—H TpeTbn co BTppoft nepeAaqH. 
y inecTHCTyneHqaTbix kopo6ok nepeAaq «c6- ' 
AH»eHU» nflTan h mecran, qeTBepTan h 
nflTaa nepeAaqH h «pa3ABHHyTbi» nepBan h 
BTopan, BTopaa h TpeTbH nepeAaqH. 

y KopofioK nepeAaq rpy30Bwx 3 btomo6h- 
Aefi, HMeiomHx noBbiinaiomyio nepeAaqy, ne- 
peAaToqnoe hhcao nocjieAHefi H3 KOHCTpyx- 
THBHbix coo6pa*eHHfi BbiCHpaeTca b npeAe- 
jiax 0,6.. .0,8- 3 to nepeAaToqHoe qHCAO Hrior- 
Aa ne bxoaht b reoMeTpnqecKHH pHA h b <f)op- 
MyJie (160) Bbicuiefi nepeAaqefi cjieAyeT chh- 
TaTb cJieAyiomyio 3a noBbiinaiomefl. 06biqHO 
9Ta nepeAaqa AeJiaeTcn iipnMOH (n K . Bp =l); 

OKOHqaTejibHo nepeAaToqHbie qwcAa ko- 
po&KH nepeAaq yToqumoT npH BwOope napa- 
MeTpoB 3y6qaToro 3auenjieHHH b npouecce 
npoeKTHpOBaHHH KopoOKH nepeAaq. 

Bbi 6 op nepedaroHHbix mice a donoAHureAb- 
hoU KopodKu CBH33H c ee Ha3HaqeHHeM h 
THnOM. 

ZleMyAbTHnjiHKaTOpbi npHMeHHiOT b TpaHc- 
MHCCHHX MHOrOOCHMX aBTOW 06 HAefi (Tpexoc- 
Hbix h qeTbipexocHbix) c HeBeAyuiHMH nepeA- 
hhmh MOCTaMH o6biqHO, korAa 3 btomo6hjih 
T anoro THna naroTOBAHiOT Ha 6a3e arpera- 
tob cepnflHoro AByxocHoro. Harpy3Ka, npn- 
XOAHiuancfl Ha BeAymne Kojieca MHoroocHoro 
3 btomo6hah, KaK npaBHJio, Sojibiue qeM y 
cepafinoro AByxocHoro, a no ycAOBHHM 
paCoTbi Tpe6yeTcn fionbuiee qHCAO nepeAaq 
b TpaHCMHCCHH, qeM MoxceT oOecneqHTb 
KopoOna nepeAaq cepHHHoro 3 btomo6hah. 
npHMeneHHe ABMyAbTHnjiHKaTopa no3BOAneT 
yBeAHqHTb nepeAaToqHoe qHCAo HH3iueii cry- 
neHH h'hhcao nepeAaq TpaHCMHCCHH. 

JXji h onpeAeJieHHH nepeAaToqHoro qHCJia 
u n .H HH3uieH nepeAaqa AeMyjibTHnjiHKa.Topa, 
nOJib3yncb paBencTBOM (152), Ha&AeM 

« A .n= / ( A*K max «Kl“rnT*p) .( 161 ) 

rAe «ki — nepeAaToqHoe hhcjio nepBOH nepe- 
AaqH KopofiKH nepeAaq cepHfiHoro bbtomo- 

6 HAH. 



MaKCHMaAbHblH K03C[)(})HUHeHT cyMMapHO- 
ro COnpOTHBAeHHH AOporH AAH TpeXOCHbIX 
aBTOMoOmieft c nepeAHHM HeBeAymHM moc- 
tom o6uqHO Bw6HpaioT t|> mak =0,4...0,55. 

nepeAaToqHoe qwcjio u A . H , kbk h nepeAa- 
ToqHoe qHCJio kopoOkh nepeAaq, npoBepniOT 
Ha OTCyTCTBHe 6yKCOB3HHH. J\J1H 3TOPO MO- 
xceT 6biTb HcnoAb30BBHa $opMyAa (154), 
b npaByio qacTb KOTopofi BMecTO u A . B 
cjieAyeT noACTaBHTb u Kl , a b AeByio BMecTO 
M kI noACTaBHTb U A . H . 

nepeAaToqHoe qncAo Bbiciuefi nepeAaqH 
u A . B AeMyAbTHnAHKaTopa noA6npaiOT H3 yc- 
AOBHH nOJiyqeHHH 3aAaHHOH MaKCHMaAbHOH 
CKOpOCTH. EcAH AJ1H MHOTOOCHOrO 3BT0- 
mo6hah HcnoAb3yiOT rAaBHyio nepeAaqy ce- 
PhAhoto AByxocnoro 3 btomo6hah, t. e. 
nepeAaToqHoe* qncAo taabhoh nepeAaqH y*e 
onpeAeAeHO, to aah Bbifiopa u A . B mo*ho boc- 
noAb30B3TbCH (151), peuiHB ee 

OTHOCHTeAbHO U A . h 

Ma.B = 0, 105r K n v / (u K .BpU r o max ) . 

Ecah aah MHoroocHoro 3btomo6hah noA- 
OnpaiOT cbok) rAaBHyio nepeAaqy, to m k .b P 
Ha3HaqaiOT .H3 KOHCTpyKTHBHhix coo6pa>Ke- 
hhA, qame Bcero paBHbiM eAHHHue. 

Pa3AaToqHbie KOpo6KH npHMeHHiOT b 
T paHCMHCCHHX nOAHOnpHBOAHUX aBT0MO6H- 
Aefl. Ecah b TpaHCMHCCHH TaKoro aBTOMofin- 
ah HcnoAb30B3Hbi arperaTW cTaHAapTHoro 
6a30Boro 3 btomo6hah, to pa3AaToqHyio ko- 
pofiKy o6l>eAHHHIOT C AeMyAbTHHAHKaTOpOM, 
qame Bcero AByxcTyneHqaTbiM. nepeAaToq- 
Hoe qHCAO HH3meS nepeAaqn TaKofi pa3Aa- 
ToqHoft KopoOKH MoxceT 6biTb onpeAeAeHO 
no (|)OpMyAe (161), npn stom K034>4>HuneHT 
cyMMapHoro conpoTHBACHHH Aoporn ijj max = 
=0,6...0,7 HAh ero BuOHpaiOT, hcxoah H3 
ycAOBHH oOecneqeHHH noAHoro HcnoAb3o- 
B3HHH CUenAeHHH Bcex KOAeC C Aoporofi. 
KpoMe Toro, peKOMeHAyeTcn npoBepHTb 
BbiSpaHHoe 3HaqeHHe nepeAaToqHoro hhcas 
HH 3meii nepeAaqH H3 ycAOBHfi ofiecneqeHHH 
MHHHMaAbHOH CKOpOCTH W min ABHHCeHHH npH 
MHHHMaAbHOM yCTofiqHBOH qacTOTe Bpame- 
hhh KOAeHqaToro BaAa. 

MHHHMaAbHyio cKopocTb BbiGnpaiOT b npe- 
AeAax 1,5.. .2, 5 KM/q. Hcxoah H3 sthx 
yCAOBHH 





OcodeHHOCTU 6 ah aeroMoQuAeti, c audponepedaneti. 
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W fl .H=0,105r K /l min / (a K ittjrlV, n ) . 



riepeAaTOHHoe hhcao Bbicixiefi nepeAaqn 
pa3AaToqHOH kopoGkh BbiOnpaiOT tbkhm Me 
o6pa30M, Kan h aah AeMyAbTHnAHKaTopa. 

§ 44. Oco6eHHOCTH npoeKTHpoBomioro 
Tflrosoro pacneTa tpahcmhcchh aBTOMO- 
6hah c rHaponepeaaqefi 

OCHOBHOH OCOSeHHOCTblO IipOeKTHpOBOM- 
Horo pacqeTa Taxon TpaHCMHCCHH hbah- 
eTca Bbi 6 op aKTHBHoro AHaMeTpa D rT 
rHAporpaHC(J)opMaTopa. 

PacqeT AHaMeTpa D TT ocHOBaH Ha tom, hto 

HCXOflHaH XapaKTepHCTHKa H63aBHCHM0 OT 
ero BejinqHHbi OAHHaKOBa aah THApoTpaHC- 
(JjopMaTopoB c reoMeTpHqecKH noAo6HbiMH 
KOAecaMH. IiosTOMy Bbi6paB npeABapHTeAbHO 
npoTOTHn npoeKTHpyeMoro rHApoTpaHC(j)op- 
MaTOpa, OTAHqaiOlJUHfiCH TOAbKO pa3MepaMH 
D rt , mojkho noAb30BaTbCH ero HCXOAHOH 
xapaKTepHCTHKofi. 

Peiuan paBeHCTBO (146) OTHOcHTeAbHO 

D n , noAyqHM 






M 



HP 



X p (0 

HP K )K HP 



rAe M„ P — momcht Hacoca; X„ P — Koacf)- 
4>HUHeHT KpyTHmero MOMemra Hacoca; a) Hp — 



yrAOBaa cnopocTb Hacoca. Bee napaMeTpbi 
aah pacqeTHoro peatHMa. 

PacqeTHbifl pe*HM BwSHpaiOT H3 ycAOBHH 
ofiecneqeHHH HaHAyquiHx thtobo-ckopocthhx 
CBOHCTB H TOnAHBHOH 3K0H0MHHH0CtH, HTO 
ofibiqHO TpefiyeT npHHHTHH KOMnpoMHccHwx 
pemeHHH. Ecah 3a pacqeTHbift npuHHMaioT 
pe>KHM TporaHHH c MecTa, to X Hp onpeaeAHiOT 
no hcxoahoh xapaKTepHCTHKe npoTOTHna npa 
/ rT =0. PacqeTHbie 3HaqeHHH ®„ p npn He- 
nocpeACTBeHHOM coeAHHeHHH Hacoca c ko- 
AeHqaTHM bhaom ABHraTeAH npHHHMaiOT: aah 
AerKOBbix aBTOMofiHAefl, HMerouxHx KapOiopa- 
TopHbie ABHraTeAH (0,3... 0,45)®^; aah rpy- 

30BUX aBT 0 M 06 HAeH H TOpOACKHX aBTOSyCOB 
C T3KHMH Me ABHraTeAH MH (0,5.. .0,75) 
( d N ; AAH aBTOMOGHAeft C AH3eAeM (0,75... 
0,85)®^ (w^O.lOS/itf — yrAOBan cKopocTb 
Hacoca npn Af max ). 

PacqeTHUH momcht M„ p npHHHMaiOT paB- 
HbiM M k ABHraTeAH npn qacTOTe BpameHHH 

n p =9,55w Hp . Ecah Me>KAy ABHraTeAeM h Ha- 
cocom rHApoTpaHc«|)opMaTopa ycTaHOBAeH 
corAacyiomHH peAyKTop c nepeAaToqHbiM 
hhcaom Up, to w^==0,105 n N /u p , a M„= 
—Mu p T] p (rAe M k — momcht ABHraTeAH npn 
rt P " 0,955®H P Wp) . 

IlepeAaToqHoe hhcao raaBHOH nepeaaqH 
npH HCnOAb30BaHHH B TpaHCMHCCHH KOMnAeK- 
choto hah fiAOKHpyeMoro TpaHC(|)opMaTopa 
noAfinpaiOT Tax *e nan aah MexaHHqecKoft 
TpaHCMHCCHH. 
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§ 45. OnpeAeAeHHH 

ynpaBJieHHe 3 btomo6ha6m HBAaerca raaB- 
HOft npOH3BOACTBeHHOft (JjyHKAHeH BOAHTe- 
ah. Ochobhum Ha3HaqeHweM aBTOTpaHC- 
nopTHMx cpeACTB HBAaerca nepeMemeHHe 
rpy30B hah nacca>KHpoB, no3TOMy noA yn- 
paBAeHHeM CAeAyeT noHHMaTb ueaeHanpaB- 
AeHHyra opraHH3anHio npouecca ABHHteHHa. 

B npeAbiAymnx raaBax 6 hah paccMOTpeHbi 
3KcnAyaTau.H0HHwe cbohctb 3 .aBTOMoSHAefi 
aah cAyqaa npHMOAHHeHHoro ABH>KeHna. 

B AeflCTBHTeAbHOCTH TpaeKTopHH ABH>KeHHH 
AH?6oro aBTOMoSHAH Bceraa KpH boa h He Ah a a , 
c 6ec'npepHBHO H3MeHaiomeficH kphbh3hoh. 
Boahoboh xapaKTep TpaeKTopHH abhjKchhh 
o6yCAOBAeH He TOAbKO HaAHHHeM KpHBOAH- 
HefiHbix yqacTKOB AoporH, ho h AeflcTBHeM 
Ha aBTOTpaHcnopTHoe cpeACTBO bhcuihhx 
B03MymeHHH H B03AefiCTBHeM BOAHTeAH Ha 
opraHwynpaBAeHHH c ueAbio KoppeKTHpoBKH 
xapanrepa abhacchha, b nacTHOCTH HanpaB- 
AeHHH ABHJKeHHH. 

npH ABHHteHHH Ha npaMOAHHeitabix yaacT- 
Kax npeAeAbi H 3 MeHeHHH paAHyca KpHBH 3 - 
Hbl TpaeKTopHH HeBeAHKH, nOStOMy TaKOe 
ABH>KeHHe paccMaTpHBaioT ycAOBHO nan npa- 
MOAHHeftHoe. Tanaa ycAOBHocTb no 3 BOAaeT 
paccMaTpHBaTb 3 KcnAyaTau.HOHHbie cBoficTBa 
OTAeAbHO npH npHMOAHHeHHOM H OTAGAbHO 
npH KpHBOAHHeHHOM ABHHieHHHX. 

npouecc noBopoTa coctoht H3 BxOAa b 

nOBOpOT, ABH>KeHHH C nOCTOHHHblM paAH.y- 
COM (3T0T 9Tan MOHCeT OTCyTCTBOBaTb) 

H BblXOAa H3 nOBOpOTa. npH BXOAe B nOBOpOT 
H BbIXOAe H3 Hero KpHBH3H3 TpaeKTOpHH 
ueHTpa Macc 3 btomo6hah mchhctch no aaKO* 
Hy, 6AH3KOMy K AHHefiHOMy, MTO COOTBeTCTBy- 
eT npH6AH3HTeAbHO paBHOMepHOMy nOBOpOTy 
pyAgBoro KOAeca. OTHocHTeAbHaa aahhb 
K pHBOAHHeHHMx yaacTKOB Ha Aoporax pa3- 
AHHHbix KaTeropHH npHBeAeHa b Ta6A. 5. 

JXBH>KeHHe no rpyHTOBWM AoporaM xapax- 
TepH3yeTca noMTH SecnpepbiBHbiM B03Aefi- 
cTBHeM BOAHxeAa Ha pyAeBoe KOAeco. BpeMa 
yCAOBHOrO npHMOAHHefiHOrO ABHHteHHH co 
cpeAHHM paAHycoM KpHBH3Hbi b npeAeAax 

300.. .400 m b 3tom CAynae coct3bht Bcero 

30.. . 35% oCmero BpeMenn ABnweHHH. 

AHaAH3 OCOSeHHOCTeft KpHBOAHHeHHOTO 
ABHH<eHHa aBTOMOpHAa B pa 3 AH 4 HWX yCAO- 
BHHX n 03 B 0 AHeT BMAeAHTb AB 3 pe>KHMa nOBO- 




OnpedeAeHU* 
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'5. OTHOCHTejibHan AAHHa KpdBOJiHHeflHux 
yiacTKOB, % 



KaTeropHH 


R, M 




AOporn 


1000... 


600... 


300... 


Menee 


Bcerp 




• 600 


300 


100 


100 


I 


1,85 


0,05 






1,9 


II 


3,80 


1,2 


0,235 


— 


5,235 


III 


6,6 


2,2 


O', 8 


o;l • 


9,7 


IV 


8,3 


3,21 


1,4 


0^ 


13,310 



pOTOB: C MajlUMH paAHycaMU H HCBbICOKHMH 
CKOpocTAMH — xapaKTepH 3 yeT b ochobhqm 
M aHeBpeHHocTb h c. CpjibiiiHMM paa,HycaMH, 
BbicoKHMH cKopocTHMH — xapakTepH 3 yer yc- 
ToftMHBOCTb h ynpaBjiaeMocTb. 

ZlBHJKeHHe aBTOMo6HJia KaK MexaHH- 
MecKoii CHCTeMbt MOHieT onpeaeAHTbCH , 
TpaeKTopHen kakoft-AHOo ee tomkh^ (HanpaB- 
Jiaiomaa tomka), yrjioM noBopoTa Hekoxopofi 

npHMOH, CBH33HH0H C CHCTeMOft, OTHOCH- 
TejlbHO BWfipaHHOft CHCTeMM KOOpAHHaT H 

nepeMemeHHHMH oTAeAbHWx ajieMeHTOB chc- 
TeMW OTHocHTejibHO HanpaBAHJomeft tomkh. 
B npaKTHKe BOHiAeHHH b KaqecTBe HanpaB- 

AfUOUXHX IipHHHMa.KJT. pa3AHMHbie TOMKH, H3H- 
6ojiee y^ofiHbie aah Ha6juoaeHHH 3a npouec- 

COM ABHHieHHH. 

npH TeopeTHMecKOM H3yneHHH ynpaBJiae- 
mocth oahhomhoto abtomo 6 hah b KanecTBe 
HanpaBJiaiomeH tomkh ya.o6Ho BbidapaTb 
ueHTp pro Macc, a aah aBTonoe3aa — 
ueHTpbi Macc ero 3BeHbeB. 3Han yckopeHHH 
upHTpoB Macc, mojkho H 6nocpea,CTB6HHO on- 
peaejiRTb chaw HHepuHH, aencTByioipHe na 
cHcTeMy. 

_B KanecTBe npHMoft aah aaTOMognjia hah 
kaHtAoro H3 3BeHbeB aBTonoe3,aa npHHHMaioT 
ero npoAOJibayio ocb, rioao>KeHH€ kOTOpoft 
onpeaejiHKiT KypcoBHM y r a. o m y MeniAy 
ee npoekuneft Ha naocKocTb Aoporn h He- 
nojxBHJKHOH npHMofii, npHHaAAeHiamefi 3Toft 
nJIOCKOCTH. 

nepeMeuxeHHe ueHTpa Macc mojkpt 6biTb 
paajioaceHo Ha cocxaBJiniomHe x , Ha n pa bach - 
Hyjo no npoaojibHOH och, h y, nepneHAHky- 
aapHyio eft.. 3aKOHu H3MeHeHHH nepeMeme- 
hhh, cKopocTefi h yckopeHHH no HanpaB- 
jieHHio npoaoabHoft och onpeAeAHiOT thtobo- 
CKOpOCTMbJe H T0pM03Hbie CBOftCTBa. ll03T0My 
npa H3yqeHHH ynpaBjjaeMocTH orpaHHMHBa- 



IOTCH paCCMOTpeHHeM 33KOHOB H3MeHeHHH 
KypcoBoro yraa a TanHie 6o*cQBoro CMpine- 
HHH y "U HX np0H3B0AHUX nO BpeMeHH 
Y = w a ; Y = 8 ; y= Vy\ §== jy CxopocTb h ycKO- 
peHHe b HanpaBJieHHH npoAOAbHoft och 
CMHTaiOT H3BeCTHUMH. . 

npH H3yqeHHH ynpaBJiaeMOCTH b nepBOM 
npHgjiHJKeHHH MojKHo.rtpeHeSperaTb nepeMe- 
meHHHMH .OT^ejIbHblX, M&CC aBTOMOfiHAH HJ1H 
Ka>KAoro H3 3BeHbeB aBTonoe3aa OTHOCHTejib- 
HO. HX UeHTpOB Macc 3a HCKAIOMeHHeM no- 
BopoxoB ynpaBJiaeMbix ko^ec hAh^moctob. 
npH 6oaee AeTaAbHOM paccMOxpeHHH caeAy- 
eT yMHTbiBaTb eme nQBppoTbi Ky30Ba b none- 
peiHOH H npOAOJIbHOft nAOCKOCTHX. ripH H3y- 
qeHHH ynpaBJiaeMocTH aBTonoepAa npHHH&ia- 
-fOT bo BHHMaHHe noBOpoTbi ero 3BeHbeB 
OTHOCHTeabHo aBT0M06HAH-THraqa. 

B CHCTeMe 8 BT 0 M 06 HAb — BOAHTejIb 3BTO- 

MoSHAb HBAHeTCH oSTjekTOM yttpaBAekinH,' a 
BOAHTeAb — OnepaTOpOM. $BAHHCb HCTpM- 
hhkom HHcJjQpMaixHH o 3aAaMpx , ynpaBAeHHH 
H aH3AH3HpyH AOpOHCHyJO OfiCTaHOBKy H pe- 
3yabTaTbi ynpaBjieHHH, BOAHTejib, B03Aeftcx- 
Bya Ha ppraHu ynpaBAeHHft',' J H3MeHHeT 
meaaeMbiM o6pa30M napaMeTpw AkHHteHHa. 

y noAaBAHioujiero 6oAbuiHHCTBa bbtomoGh- 
aeft H3MeHeHHe KypcoBtax H 6okobwx napa- 
MeTpOB ABHJKeHHH OCymeCTBAHeTCHm p63yjlb- 
TaTe noBopoTa pyAeBoro KOAeca ynpaB- 
AHlOLUerO B03AeftCTBHH. B03HHKaK)lU,He B 
pe3yabTaTe ynpaBaaiomero BQ3^eficTBHH H3- 
MeHeHHH KypcoBwx h 6okobux napaMeTpOB 

HBAHIOTCH KHH6M ST H M 6 C K P ft ! peak - 

nneft a b t P m 6 6 h ji h Ha yripaBAHibmee 
no.UeftcTBHe. 

ZIah noBopofa pyAeBoro KOAeca BOAnYeAb 
lOA>keH C03A3Tb HekOTOphJH MOMCHT, 3HaMe- 
HHe KOToporo 33BHCHT ot H3MeHeH^ft napa- 
MeTpOB ABHHieHHH. ConpOTHBAeHHH noBopoTy 
pyAesoro KpAeca npn stom 6yAeM Ha3UBaTb 
CHAOBOH peaKUHeft 3 Btomo6h- 
a h Ha ynpaBAHiomee BOSAeficTBHe. 

Kak kHHeMaTHMeckHe, Tax h cHAOBbie 
peaKUHH (JjyHkuHOHaAbHO cbh33hu c ynpaB- 
AHKJUXHMH B03AeHCTBHHMH, itpHMeM 3aBHCH- 
MOCTH OnpeAeAHK)fCH CBOftCTBaMH aBTOMOpH- 
ah Kan ynpaBAaeMoro o6-bekTa. ,H,ah pa3- 
ahmhux aBTOMofiHAefi oahh h Te Hie ynpaB- 
AHioiuHe B03AeftcTBHH; ocymecTBAaeMbie b 
OAHHX H Tex Hie yCAOBHHX ABHHteHHH, BbI3bI- 
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ynpaeAHeMOCTb 



BaiOT HeoflHHaKOBbie KHHeMaTHqecKHe h 
CHJ ioBbie peaKUKH: noBopoT pyjieBoro KOJieca 
Ha OflHH H TOT *e yrOJI BbI30BeT nOBOpOT, 
xapaKTepH3yeMufl: pa3Hofi yr-noBoft cko- 
pOCTbK) H3M€H€HHH KypCOBOTO yrJia, HeoaH- 
H3KOBbIMH fiOKOBOft CKOpOCTblO H yCKOpe- 

HHew; HeoaHHaKOBw TaioKe yawns, Heo6- 

xoAHMbie jajin noBopOTa pyjieBoro Ko/ieca. 

Xapaicrep <|>yHKUHOHajibHofi 33 bhchmocth 
M enmy ynpaBJiaiomHMH bo3abhctbhhmh h 
peaKUHHMH Ha HHX MOJKeT CJiyJKHTb OUeHKOfl 
CBOftCTB aBTOMOSHJIH KaK ynpaBJiaeMoro 
od^eKTa. Hcxoah h 3 3Toro ynpaBJiaeMOCTbio 
Ha3biBaioT coBOKynHocTb cbohctb, onpeAejia- 
K)mHX XapaKTepHCTHKH KHHeMaTHHeCKHX H 
cmiOBbix peaKHHH Ha ynpaB/iHiomHe B03AeH- 

CTBHH. 

§ 46. OueHoqHbie noKa3aTejiH 

H MeTOAHKa HX 

aKcnepHMeHTajibHoro onpeAejieHHsi 



BOCTb KypcoBoro ynpaBJieHHH, 6ajui; 3) yc- 
TOHHHBocTb ynpaBAeHHH TpaeKTopHeS npw 
TopMO*eHHH, fiajui; 4) ycTofiqHBocrb Kypco- 
bofo ynpaBJieHHH npH topmojkchhh, 6ajui; 
5) npeaejibHaa cxopocTb BbinojiHeHHH ManeB- 
pa y np , km/h; 6) CKopocTb Haqajia chhhcchhh 
ycToflqHBOCTH ynpaBJieHHH TpaeKTopweft 
y T p, km/h; 7) cxopocTb Haqajia CHHxceHHH 
yCTOHHHBOCTH KypcoBoro ynpaBJieHHH U K ypc, 

km/h. 

FIoKa3aTejiH 1...4 onpeaeJiaiOT b 3Kcnjiya- 
TaitHOHHblX (lliTaTHblx) pOKHMHX ABHHteHHH 
CO CKOpOCTHMH O max Ha CneUHaAbHUX AOpO- 
rax h CKopocTHMH, pa3peuieHHbiMH npaBHJia- 
mh Aopo)KHoro ABHxccHHH, Ha Aoporax KaTe- 
ropHH 1. npa oueHKe noKaaaTejieii 3 h 4 Top- 
MOXieHHe npOHCXOAHT OT Vo (cm. c. 66) AO 

i> = 0,5i>o c 33MeAA€HHeM / 3 -^ 0,5 g. OueHKy 
abk3t b 6aa^ax no cy6”beKTHBHUM omyme- 
hhhm HcnbiTaTeAH (opraHOjienTHqecKHM Me- 
tOaom) no niKajie, npHBeAeHHoft HHJtce. 



toueHKH ynpaBAneMOCTH npeAJioxceHO 
mhoto oueHoqHbix noKa3aTejieft. Ha aBTOno- 
AHroHe HAMH AeftcTByeT MeTOAHKa Hcnbrra- 

HH0 H OUeHKH yCTOHqHBOCTH ynpaBJieHHH, 
xapaKTepH3yeMoft cboSctbom cHcreMbi boah- 
TCAb — aBT0M06HJIb BbinOJIHHTb C OTOBO- 
peHHofi 3apaHee ToqHocTbio Ha 33 abhhom 
OT pe3Ke nyTH 3aAaBaeMbifi 33koh abhjkchhh 
(33BHCHM0CTH H3M6H6H HH CKOpOCTH, TpaeK- 
TopHH, KypcoBoro yrjia h yrjia KpeHa b (fiyHK- 
uhh nyTH). PZl 37.001.005 — 82 ycraHaBJiH- 
BaeT oaeHoqHwe noica3aTejiH ycTofiqHBOCTH 
ynpaBJieHHH aBTOTpaHCnopTHbix cpeACTB, 
MeTOAbi onpeAejieHHH 3HaqeHHH noKa3aTe- 
jiefi ycToiiqHBOCTH ynpaBJieHHH h mctoaw 
ouChkh pe3yabTaTOB HcnbrraHHH. 

OueHOqHblMH nOKa33TeAHMH yCTOHqHBOCTH 
ynpaBJieHHH hbjihiotch: 1) ycrofiqHBOCTb yn- 
paBJieHHH TpaeKTopHH, 6ajur, 2) ycTOHqn- 



yAOBJI6 TBOpHT 6JIbHbI6 OKiHKH: 

otjihhho, yayquiaTb He TpeOyeTCH . . 5 

He HCHO; xopouio HJ1H OTJIHHHO .... 4,5 

-xopouio, HceaaTejibHO yjiyquiHTb . 4 
He hcho, nocpeACTBeHHO hjih xopouio . 3,5 

nocpeACTBeHHo, hco 6 xoahmo yjiyquiHTb 

npH MOflepHH3aU.HH 3 

He hcho, yAOBJieTBopHTeJibHan hhh ueT . 2,5 

HeyAOBaeTBopHTejibHbie ouchkh: 

naoxo, ho CbiBaeT h xy*e .... 2 
He hcho, 6«BaeT jih xy*e .... 1,5 
xyace 6biTb He MOXteT 1 



Ha 0CH0B3HHH npOTOKOAOB HCnblT3HHH, 
npoBOAHMUX Ha pa3JiHqHbix Aoporax aB- 
TonoAHroHa h b o6wqHbix ycAOBHHx; 
onpeAeanioT KOMnAencHbie oueHKH ycTOHqn- 
BOCTH ynp3BA6HHH, KOTOpbie AOA)KHW 6bJTb He 
HH*e 3aAaHHbIX HOpMaTHBHbIX 3HaqeHHH. 



KaTeropHH aBTOTpaHC- 
nopTHoro cpeACTBa (cm. 
Tafiji. 3) 


Mi 


m 2 


M 3 


N t 


N 2 


W 3 


A?2(3)+03{4) 


ycTOflHHBOCTb ynpaBfle- 
hhh TpaeicropHefl . . 


4,5 


4 


4 


4 


4 


3,5 


3,5 


ycTOflHHBOCTb KypcoBoro 
ynpaBJieHHH .... 


4,5 


4,5 


4,5 


4 


4 


4 


3,5 


ycrofiqHBOCTb ynpaBJie- 
hhh TpaeKTOpHefi npH 
TOpMOHteHHH . . . . 


4 


4 


4' 


3,5 


3,5 


3,5 


3,5 


yCTOHHHBOCTb KypCOBOrO 
ynpaBJieHHH npw Top : 
MOIKeHHH ..... 


4 


4 


4 


3,5 


3,5 


3,5 


3,5 



Ou,eHOHHHe noKa3areAU 
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Pkc. 80. Pa 3 Merita ynacTKa HcnuTaHHa ajisi BbinojiHeHHS 
MaHespos: 

a — «nepecTaBKa»; 6 — «noBopoT» 

lloKa 3 aTejiH 5... 7 onpeaejiHioT npa ncnw- 
TaHHHX Ha KpHTHMeCKHX (HeUITaTHblx) pe>KH- 
Max ABHJKeHHH, KOTOpbie 3 aKJlIOMaiOTCH B Bbl- 
nojiHeHHH 3a/iaHHUx pa3MeTKoii ManeBpoB 
«nepecTaBKa» (phc. 80, a), «noBOpOT», «Top- 
MomeHHe Ha noBopOTe* (pwc. 80,5) c nocre- 
neHHO yBejiHHHBaiomeHCH cKopocTbio no Me- 
TOflHKe, yKa3aHHOH b PA 37.001. 005 — 82. 

Flo cy6"beKTHBHbiM oueHKaM KOHTpojiepa, 
HaxoAflmerocH BHe odiseKTa HcnbrraHHH, h 
BOAHT ejIH-HCnbITaTeJIH BbICTaBAHeTCH kom- 
njieKCHaa oueHKa ycToftqHBOCTH ynpaBJieHHH 
b 6ajiJiax npn pa3AHqHbix ckopocthx ABHxte- 
HHH H CTpOHTCH rpa<j)HK (pHC. 81). To.MKa 
KpHBOH, COOTBeTCTByiOmaH OpAHHaTe 4,5, 
onpeAe-naeT u Tp h o KyP c. 

KpoMe STorq, HMeeTcn uejibin pHA noKa3a- 
Tejieft h xapaKTepncTHK, H3 KOTOporo a-tch 
ou,6HKH ynpaHAneMOCTH MoryT 6biTb BbiAe-ne- 
Hbi CAeAyiomHe: 1) xapaKTepncTHKa ctaTH- 



qecKOH xpaeKTopHOH ynpaBAHeMocTH; 2) 
xapaKTepncTHKa «pwbok pyAH»; 3) xapax- 
TepHCTHKa BHxoAa H3 noBopoTa; 4) xapaK* 
TGpHCTHKa AerKOCTH pyAeBoro ynpaBAeHHH; 
5) npeAeAbHaa cxopocTb bxoa3 b 3aAaHHbtfi 
noBopoT; 6) npeAeAbHan cxopocTb BXOAa b 
3aAaHHyio nepecTaBKy; 7) cpe'AHHH yrAOBaa 
ckopocTb noBopoTa pyAeBoro KOAeca Ha 
npHMOAHHeSHOM yqacTKe Aoporn. 




Phc. 81. 3aBHCHMOCTb KOMfwieKCHofi oubhkh ot 
ckopocth ycTO&iHBOCTH ynpasjieHHfl 
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ynpaeAHeMOCTb 




Phc. 82. XapaKTepHCTHxa cTaTHnecKofi TpaeKTopwofl 
ynpaBJiaeMocTH 

CTaTHMecnyio TpaeKTopHyio ynpaB-nae- 

MOCTb opeHHBaiOT rtpn / y = 4 M/c 2 =const 

3aBHCHMOCTblO K—in/v—fiOp ) , me Op— 

yroji noBopoTa pyjieBoro KOJieca. 

Tpa4)HMecKoe BbipaweHHe 3aBHCHMOCTH He 
AOAJKHO BblXOAHTb H3 3aiUTpHXOBaHHOH Ha 
pHc. 82. o6jiacTH, a yroji HaKJiona KacaTejib- 
HOH K KpHBOH 33BHCHM0CTH B JlK)6oft TOHKe 
He AOJi>«eH npeBbiiuaTb yrvibi HamiOHa npa- 
, Mbix, orpaHHMHBaioiuHX 3Ty oSjiacTb. 3aBH- 
CHMOCTb n03B0JIHeT OUeHHTb peaKUHK) 3BTO- 
mo6hjih Ha noBOpcrr pyjieBoro KOJieca. 

ripaBaa rpaHHua oGjiacrn AonycTHMbix 
3HaqeHHH cooTBeTCTByeT peKOMeHAauHHM sp- 
rOHOMHKH no B03M0>KH0CTH 6bICTporO nOBO- 
poTa hjih o6i>e3Aa npenaTCTBHH co cko- 
pocTbio He MeHee 65 km/h 6e3 nepexBaTa 
pyjieBoro KOJieca, JieBaa rpaHHua yeraHOB- 
JieHa HCXOAH H3 MaKCHMaJlbHO-AOnyCTHMOft 
qyBCTBHTejibHOCTH aBTOMOfiHjiH k pyjieBOMy 
ynpaBJieHHio. 

EcJIH qyBCTBHTeJIbHOCTb aBTOMOSHJIH npe- 
BUCHT HeKOTOpUH npe^efl, TO BO3M0JKHO 
nOHBJieHHe «pbICKaHHH» npH npHMOJIHHeftHOM 
ABHJKCHHH. 

CTaTHqecKaH TpaeKTopHaa ynpaBJiaeMOCTb 
CHHMaeTCH npH pa3JiHqHUx 3HaqeHHHx Op= 
= const h y=const, onpeaejiaeMbix KaTe- 
ropHefi aBTOMoGHjia npH nocTOHHHOM nojio- 
meHHH ne^ajiH noAaqn TonAHBa. 

XapaKTepHCTHKa «pbIBOK pyjIH» 3TO 33BH- 
CHMOCTb (Oa/(Oa.ycT=/(0 (pHC. 83), W 
co a TeKymee 3HaqeHHe w npw Bxoae b noBopoT, 
coa.ycr ee ycTaHOBHBUieeca 3HaqeHHe. 3aBHCH- 
MOCTb onncbiBaeT nepexoAHbifi npouecc bxo- 
A a b noBopoT nocjie GwcTporo (ap^7paA/c) 
noBopoTa pyjfieBoro KOJieca npn pa3JiHqHWx 




Phc. 83. XapaKTepHCTHKa «pubok pyjin » 

ycTaHOBHBUiHxcH 3HaqeHHHx otp h u=const, 
cooTBeTCTByiouiHX j y =4 m/c 2 . YnpaBAeuHe 

He 33TpyAHeH0, eCAH 3aBHCHMOCTb 0)a/a)aycT = 
=f(t) He BbixouH-T 3 a npe^ejibi aauiTpHxoBan- 
hoh Ha pnc. 83 o 6 ^acTH. 

XapaKTepHCTHKa «bmxoa h 3 noBopoTa» 
no3BOJineT oueHHTb cTaoHjiH3HpyioiuHe cBoft- 
CTBa aBTOM06HJIH. ripH yCTaHOBHBUieMCH 
KpyrOBOM ABH>KeHHH CO CKOpOCTHMH 30 H 
40 km/h h /'y=4±0,2 m/c 2 ocBo6o>KuaioT 
pyjieBoe KOAeco, npnHHMaa 3 tot momcht 3a 
Haqajio OTcqeTa (y=0), CTpoaT rpa<J)HK 
H3MeHeHHH -KypcoBoro yrjia y — f(t) (pnc: 
84). 3 aBHCHM 0 CTb y = f(t) He AOAXKHa Bbixo- 
AHTb 3a npeAeJibi 3auiTpnxoBaHHOH ofijiacTH. 

■flerKOCTb pyjieBoro ynpaBAenna oueHHBa- 
eTCH no CHJte P p Ha pyjieBOM KOAece, KOTopaa 
npH /'y=4 m/c* H CKOpOCTHX ABHHteHHH 
40 h 60 km/h AOAJKHa 6biTb b npeAeAax 
60... 120 H. Hhjkhhh npeaeji onpeAeAeH no- 




Phc. 84. XapaKTepHCTHKa cbbixoa h 3 noBopoTa* npH 
t»=40 km/h 






KuneMUTUKa noeopora 
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pOrOM pa3J!HMHMOCTH, HH2K6 KOTOporO BOAH- 
Tejib TepneT omymeHne b33hmocbh3h mokay 
noBOpOTOM ynpaBAneMUx KOAec h ycHAHeM 
Ha py^eBOM KOAece; BepxHHft npeAeA CBH3aH 
C HHTeHCH(f)HKaUHefi (|)H3HqeCKOH yCTaAOCTH 
boahtcah np« npeBhiiueHHH onpeAeAeHHoro 
ycHAHH Ha pyAeBOM KOAece. 

KpoMe Toro, AerKOCTb pyAeBoro ynpaBAe- 
hhh Mo»eT 6biTb oueHeHa h Apyrofi xapax- 
TepncTHKofi, npeACTaBAHiomeft co6oft rpa$HK 
33BHCHMOCTH MaKCHMaAbHOfi CHAbI P p = 
=/(“«p) (coop— yrAOBan cxopocTb noBopoTa 
pyAeBoro KOAeca). CHAy P p HeofixoAHMO npn- 
AOWHTb k pyAeBOMy KOAecy npn ero paBHO- 
MepHOM noBopoTe H3 HefiTpajibHoro noAOwe- 
hhh, b noAoweHHe cooTBercTByiomee abhjkc- 
hhk) aBTOMo6HAH no KpHBOH paAHyca 12 M, 
oriHCUBaeMOH HapyxcHUM nepeAHHM koaccom. 

B cooTBercTBHH c FOCT 21398 — 75 

MaKCHMaAbHUe CHAU (b H) Ha pyAeBOM 
KOAece npn noAoSHux HcnuTaHHnx He aoajk- 
hu npeBumaTb 3HaqeHHift, npHBeACHHUx 
HHXCe. 

Hah pyAeBoro ynpaBAeHHH 6 e 3 ycHAHTeAH 



aa nyTH He 6oAee 17 m 250 

Hah pyAesoro ynpaBAeHHH c ycHAHieAeM 

Ha nyTH He 6oAee 11 m 120 

npH npeKpameHHH AeftcTBHH ycHAHTeAH 
Ha nyTH He 6 oAee 17 m 500 



npeAeAbHaa cxopocTb BXOAa b 33AaHHuft 
noBopoT onpeAeAHe-rcH Ha yqacTKe c paaMe- 
qeHHoft TpaeKTopHeft, npHBeAeHHOfi Ha pnc. 
80, 6. 

OueHoqHUM nonasaTeAeM hbahctch cko- 
pOCTb aBTOMOdHAH B MOMeHT BXOAa B IIOBO- 
poT, npeAeAbHan no TpaeKTopHoft ynpaBAne- 
mocth Ha noBopoTe. HopMHpyeTcn napaMeTp 
npH paAHycax noBopoTa 30 h 60 m no BHyT- 
peHHefl SpoBKe noBopoTa. Hah rpyaoBUx 
aBT 0 M 06 HAeft npn paA«yce noBopoTa 30 m 
cxopocTb BXOAa AOA>KHa 6uTb He MeHee 
45 km/h, npn paAnyce noBopoTa 60 m — 
70 KM/q. npH npeBbimeHHH npeAeAbHoft 
CKOpOCTH Ha 5% He AOAJKHO HaOAlOAaTbCH 
OTpUBa Bcex KOAeC OAHOft CTOpOHU 3BTOMO- 
6 hah ot AoporH. FIoBopoTa pyAeBoro KOAeca, 
KoppeKTHpyioinero aaHoc, He aoajkho 6uTb 
ao cKopocm 50 km/h npn paA«yce noBO- 
poTa 30 m h CKopocTH 70 KM/q npw paAHyce 
noBopoTa 60 m. 

npeAeAbHan CKopoerb BXOAa b aaAaHHyio 
«nepecTaBKy» onpeAeAneTcn Ha yqacTKe c 
5 3sk. 1365 



pa3MeqeHHoii TpaeKTopHeft, noAo6Hoft npHBe- 
AeHHoft Ha pwc. 80, a. OueHOMHUM noKa3a- 
TeAeM 3TOrO HCnUTaHHH HBAHeTCH CKOpOCTb 
b MOMeHT BXOAa b cnepeeraBKy*, npeAeAbHan 
no TpaeKTopHofi ynpaBAneMOCTH. HopMHpy- 
eTcn 3HaqeHHe napaMeTpa npH 6 okobom CMe- 
meHHH «nepecTaBKH» 3,5 m h AAHHax 12 h 
20 M. CKOpOCTb BXOAa AAH rpy30BUX aBTOMO- 
6HAeft npH AJiHHe 12 m AOAHCHa 6uTb He MeHb- 
ine 55 km/h, npH AAHHe 20 — 80 KM/q. 
npH npeBUtueHHH npeAeAbHoii CKopocTH 
Ha 5% He aoakho HaGAiOAaTbcn ot- 
pUBa KOAec ot AoporH. noBopoT pyAeBoro 
KOAeca, KoppeKTHpyiomHH 3aHoc, He AOAHceH 
OTMeqaTbcn ao ckopocth 55 km/h npH AAHHe 
12 m h 80 km/h npn AAHHe 20 m. 

CpeAHHH yrAOBan cKopocTb (b paA/c) 
noBopoTOB pyAeBoro KOAeca Ha npnMOAHneft- 
hom yqacTKe AoporH onpeAeAneTcn no 4>op- 
MyAe 

COap"" 2tXp C V , 

*2 

TAe a pe =(J \( Xpc \ dt )/( t2 — ti ) — cpeAHHft 

yroA noBopoTa pyAeBoro KOAeca ot HeftT- 
paAbHoro noAO>KeHHH, paA- v= 0,5 p/(t 2— 
—t\) — qacTOTa noBopoTOB pyAeBoro KO- 
Aeca, c -1 (p — HHCAO 3 KCTpeMyM 0 B (|>yHKUHH 

<x pc = /(f), 6 oa bin hx 3° Ha H3MepHTeAbHOM 
yqacTKe; h — 1\ — BpeMn abhjkchhh no H3- 
MepHTeAbHOMy yqacTKy, c). 

HopMHpoBaHu 3HaqeHHn napaMeTpa aah 
CKOpOCTeH ABHHteHHH aBTOMOOHAH 60 H 

100 km/h cooTBeTCTBeHHO 0,1 h 0,15 paa/c. 

§ 47. KHHeMaTHKa noeopOTa 

noBopoT abtomo6hah — H3MeHeHHe ero 
KypcoBoro yrAa b 6oAbtuHHCTBe KOHCTpyK- 
unft ocymecTBAHeTCH b peayAbTaTe H3MeHe- 
hhh noAOweHHn ynpaBAneMUx KOAec. 

Ecah k ABH>Kymeftcn nocTynaTeAbHO Mexa- 
HHqecKOH cncTeMe npHAO>KHTb CHAy, HanpaB- 
AeHHyio noA yrAOM k HanpaBAeHHio nepBO- 
HaqaAbHoro ABHHteHHn h He npoxoAnmyio 
qepea ueHTp Macc, to — cacreMa 6yaer 
noBopaqHBaTbcn oTHOCHTeAbHO ueHTpa Macc, 
a TpaeKTopHH ero nepeMemeHHn' SyaeT 
Kp H BOA H Heft HOH. nOBOpOT ynpaBAneMUX KO- 
Aec npHBOAHT K C03ABHH10 TaKOft CHAU. By- 
AeM HaaUBaTb nAOCKOCTb CHMMeTpHH oSOAa 
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Phc. 85. Cxeiwa chji h momchtob, aeHCTByiomHx Ha 
xojieco, Kammeecn c HanaoHOM k BepTHKaabHofi 
naocKocTH: 

A — ueHTp KOHTaKTa; O — ueHTp Koaeca; B-B — 
ocb BpameHHH noaeca; C-C — naocKocTb BpamenHH 

KOJieca, nepneHAHKyAHpHyio och ero Bpame- 
HHH, njiocKOCTbio BpameHHH, TOHKy nepece- 
qeHHH och BpameHHH c njiocKOCTbio Bpame- 
HHH ueHTpoM KOAeca, a cKopocTb ee nepeMe- 
meHHH V K — CKOpOCTbK) Kojieca. 

ToHKy nepeceqeHHH CAeAa njiocKOCTH Kaqe- 
hhh Ha njiocKOCTH AoporH c nepneHAH- 
KyjinpoM k Hewiy, onymeHHbiM H3 ueHTpa 
KOJieca, HaaoeeM ueHTpoM koht3Kthoh nAO- 
maAKH; npHMyio, npoxoAHiuyio qepe3 ueHTp 
K0HT3KTH0H HAOmaAKH napaJIJieAbHO BeK- 
Topy CKopocTH KOAeca, — npoAOAbHofi, a nep- 
neHAHKyAHpHyio en npHMyio, npoxoAHiuyio 
qepe3 3tot ueHTp, nonepeqHOH ochmh koh- 
T3KTH0H riAOlUaAKH. 

CncTeMy SAeMeHTapHwx cha, AeiiCTByio- 
mHX CO CTOpOHbl AOpOrH Ha KOAeCO, 
npeACTaBHM TpeMH cocTaBAHiomHMH peaK- 
UHHMH, npHAO>KeHHbIMH B ueHTpe KOHT3KT- 
HOft HAOmaAKH, H TpeMH COCTaBAHlOmHMH MO- 

MeHTa (pHc. 85 ). CocTaBAHiomHe R x h R y , 
coBnaAaiomHe c nAOCKOCTbio AoporH, h R t , 
nepneHAHKyAHpHyK) eft, Ha3biBaiOT cooTBeT- 
CTBeHHO npOAOAbHOft, CoKOBOH H HOpMaAb- 
Hoft peaKUHHMH Aoporn, a MOMeHTbi Mf, 
AeiicTByiomHfl b iiaockocth BpameHHH, M 0 
— nepneHAHKyAHpHofl eft h M c — b uaockoc- 
TH AoporH — MOMeHTaMH COOTBeTCTBeHHO co- 
npOTHBAeHHH KaqeHHIO, BOCCTaHaBAHBaiO- 
mHM H CTa6HAH3HpyiOmHM. 



Co CTOpOHbl 8 BT 0 M 06 hAH Ha KOAeCO Aefl- 
CTByiOT npHAO*eHHbie k ero ueHTpy chaw, 
npoAOAbHan — P x , OoKOBan P y h HopMaAb- 
Han P z , napaAAeAbHbie cocTaBAHioiunM peax- 
uhh Aoporw h HMeiomHM Te >ne HanMe- 
H0B3HHH, a T3K>Ke H MOMeHTbi: M — THTOBblH 
(HAH T0PM03H0H), M on — OnpOKHAbIBaiOmHH 

h Af n — noBopaqHBaiomHH. 

PacnoAO>KeHHbie b haockocth, napaAAeAb- 
hoh iiaockocth AoporH, COCTaBAHIOmHe CKO- 
pocTH KOAeca v x , nepneHAHKyAHpHyio och 
BpameHHH, h v y , nepneHAHKyAHpHyio v x , 
H330BeM npoAOAbHofi h nonepeqHoft CKopoc- 
thmh KOAeca, a v 2 , nepneHAHKyAHpHyio nAoc- 
KOCTH AoporH, — H0pM3AbH0H CKOpOCTbK) KO- 
Aeca. npH H3yqeHHH ynpaBAneMOCTH h ycrofi- 
hhbocth 6yueM cqHTaTb Aopory rAaAKOH 
(AHmeHHO^ HepoBHOCTen) h d ? =0. 

y KOAeca, CHa6>KeHHoro SAacTHHHOH iuh- 
Hofi, noA AencTBHeM Cokoboh chaw nponc- 
xoaht 6okob8h AecjjopMauHH SAeMeuroB, pac- 
noAo>KeHHbix Me>KAy KOHTaKTHoft nAomaAKofi 
h o6oaom (pnc. 86). B pe3yAbTaTe 3 Toro 
KaTHmeeCH KOAeCO ABH>KeTCH OAHOBpeMeHHO 
CO CKOpOCTH MH V x (B nAOCKOCTH BpameHHH) 
h v y (nepneHAHKyAHpHO stoh njiocKOCTH). 
BeKTop CKopocTH v K KOAeca, paBHbifl reo- 
MeTpuqecKOH cyMMe cKopocrefi v x h v y , 

OTKAOHHeTCH OT nAOCKOCTH BpameHHH Ha 
HeKOTopwfl yroA 6. 

OTKAOHeHHe BeKTOpa CKOpOCTH SAaCTHHHO- 
ro KOAeca ot haockocth ero BpameHHH 
ripn AencTBHH aio 6 oh no BeAHHHHe Sokoboh 

CHAbI H33WB3eTCH HBAeHHeM 60 K 0 B 0 T 0 
y b o a a (hah npocTO yBOAOM) , a yroA 
Me>KAy 3THM BeKTOpOM H nAOCKOCTblO Bpa- 
meHHH — yrAOM yBOAa. 

CymHOCTb 3Toro HBAeHHH mo>kho ynpo- 
meHHO npeACTHBHTb TaK. EcAH CHAy Py npn- 
AOHCHTb k ueHTpy HeKaTHiuerocn KOAeca, to 
OH a b pe3yAbTaTe ynpyrocTH iuhhh Bbi30BeT 
SoKOBoe nepeMemeHHe ofioua OTHocHTeAbHO 
K0HT3KTH0H nAOmaAKH. 

ripHMeM cAeAyiomHe AonymeHHH: koh- 
TaKTHan nAomaAKa HMeeT npHMoyroAbHyio 
4>opMy h AaBAeHHe no Bcefi ee noBepx- 
HOCTH OAHHaKOBO, SOKOBbie Ae(j)OpMaUHH 
pacnpOCTpaHHIOTCH TOAbKO Ha 30Hy K0HT3KT- 
hoh nAOmaAKH, SAeMeHTapHwe 6oKOBwe 
peaKUHH nponopuHOHaAbHw CMemeHHHM, 6o- 





KuneMaruKa noeopora 



131 




Pnc. 86. Kalemie ajiacxHiHoro Kojieca c jtboaom: 
a — CH-fibi, AencTByiounHe Ha Kcuieco h ckopocth ueHTpa 
KOJteca; 6 — aniopa 3.neMeHxapHUX 6 okobux peaauHft 
b KOHTaKTC HenoABHxoioro Kcwieca; e — H3MeHeHHe 
Bniopw npH nepexaTbiBaHHH aoneca Ha 3.neMeHxapHbiH, 
yroji; a — H3MCHeHHe aniopbi npH AHCKpexHOM ne- 
peKaxuBaHHH KOJieca; d — MOAenb aniopbi; e » * — 
AeHCTBHxeAbHaH (popMa aniODbi cooxBexcxBeHHO npH 
6 = 2° h 6 = 4° 



KOBaH CHJia He BbI3blBaeT CKOAbWeHHH 3Jie- 
MeHTOB K0HT3KTH0H nAOLUAAKH. 

3 a cqeT cMemeHHH nAOCKOCTH BpameHHH 
o6oAa (MepHan npHMaa b — b Ha pnc. 
86 , 6 ) OTHOCHTejibHO HeriOABn>KHOH b pe- 
3 yjibTaTe cuenjieHHH c noBepxHocTbio Aopom 
npOAOJIbHOH OCH KOHTaKTHOft nAOiuaAKH 

(uBeTHan npHMan b' — b') b KawAOM ajieMeH- 

Te LUHHbl, paCn 0 J 10 >KeHH 0 M MOKAy KOHT 8 KT- 
Hofi nJlOma/IKOft H 06 OAOM, B03HHKHyT OAHHa- 
KOBbie 6 oKOBbie AecJjopMauHH h cooTBeT- 
CTByiomHe hm sjieMeHTapHbie GoKOBbie peaK- 
UHH (pnc. 86 , 6 ), cyMMa kotophx paBHa 
CHJie Py. 

Ecah nfepenaTHTb KOJieco, noBepnyB ero 
OTHOcHTejibHO och BpameHHH Ha yroji A<p, 
TO B 3aAHefl HaCTH K0HT3KTH0H nAOiuaAKH 
Ha AAHHe AX=r K A<f> CA6(|)OpMHpOBaHHbie 

3AeMeHTbi BbiHAyT H3 KOHTaKTa, a b nepeu- 
Hew — na toh ace aahhc HecAe<J)opMHpoBaH- 



Hbie SAeMeHTbl BOHAyT B K0HT3KT (pHC. 
86, e). IlocKOAbKy BOiueAUJHe b koht3kt 
H ecAe<J)opMHpoBaHHbie SAeMeHTM He boc- 

npHHHMaiOT 60 K 0 B 0 H CHAbI, to paBHOBecHe 
Me>KAy CHAOH Py H CyMMOH 3AeMeHTapHbIX 
60 K 0 Bbix peaKUHH b KOHTaKTe HapyuiHTCH. 
riOSTOMy np0H30HA6T AOnOAHHTeAbHOe 6oko- 
Boe cMemeHHe oSoua Ha Taxyio BeAHMHHy 
A y, npH KOTopoft nAOiuaAb aniopbi 3Ae- 
MeHTapHHX SOKOBbIX peaKUHH OKaHCeTCH paB- 
HOH Py {pHC. 86, 8). 

4epH0H npHMOH b nepeAHefi qaCTH koh- 
TaKTa o6o3HaueHa cpeAHHH ahhhh sAeMeura 
LUHHbi, BOuieAiuero b koht3kt npH noBopOTe 
KOAeca Ha yroA A<p. Tax 6yueT noBTOpHTbca 
npH k3>kaom noBopOTe KOAeca Ha yroA 
A<p- Ha pnc. 86, e ycAOBHO noKa3aHO ery- 
neHMaToe HSMeHeHne amopu KaTHmerocn KO- 
Aeca (cpeAHHe AHHHH BHOBb BXOAHUJ.HX npH 
Ka>KAOM noBopoTe Ha yroA A<p sacmchtob 
UIHHbl nOKa3aHbl UBeTHblMH npHMbIMH b' — b\ 
a cAeA haockocth BpameHHH o6oAa KOAeca 
Ha OnOpHOH I1AOCKOCTH npHMOH b — b). 

npH 6 okobom nepeMemeHHH oSoua (npa- 
M3H MepHOTO UBeTa b — b) 3AeMeHTbI LUHHbl, 
erne He BbimeAume H3 KOHTaKTa, ocraioT- 

CH HenOABH>KHWMH (uBCTHaH AOMaHaH AHHHH 
b ' — &'), nosTOMy 6oKOBbie Ae<j>opMauHH, a 
CAeAOBaTeAbHo, h fioKOBbie peaKUHH noAy- 
qaioTCH TeM SoAbuiHMH, qeM AaAbtue pacno- 
AOXKeH 3AeMeHT UIHHbl OT yqaCTKa BXOAa 
B K0HT3KT. B ABHCTBHTeAbHOCTH HHCAO CTyne- 
Heft A0M3H0H AHHHH 6yACT SeCKOHeHHblM 
h npn ycTaHOBHBUieMCH KaueHHH KOAeca, Ha 
KOTopoe AeficTByeT SoKOBaa CHAa P^const, 
h npn npHHHTbix AonymeHHHx aniopa 3Ae- 
MeHTapHbix 60KOBUX peaKUHH HMeeT 4>opMy 
TpeyroAbHHKa (pnc. 86,d). lloBopoTy KOAeca 
Ha OAHHaKOBbie yrAbi A(p npn stom co- 
oTBeTCTByioT OAHHaKOBwe fioKOBbie nepeMe- 
uieHHH A y- TpaeKTopnen ueHTpa KOAeca 
HBAneTCH npaMaa, o6pa3yiom.aH c uaoc- 
KOCTbio BpameHHH KOAeca yroA, paBHbifi yr- 
Ay yBOAa 6 . 13oa TaKHM we yrAOM no otho- 
UieHHK) K nAOCKOCTH BpaiueHHH pacnOAOWe- 
Ha npoAOAbnaH ocb koht3Kthoh nAomaAKH 
(CM. pHC. 85). nAOCKOCTH BpaLUeHHH KOAeca 
b KawAoft Toque TpaeKTopHH B3aHMHt» napaA- 
AeAbHbl. 

PaccMOTpeHHMH npouecc KaueHHH KOAeca 
C yBOAOM HBAHeTCH FipHdAHWeHHWM. B Aeft- 
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CTBHTejlfaHOCTH 3JieMeHTapHbie HOpMajIbHbie 
peaKUHH B pa3J!HqHb!X TOMKaX KOHTaKTa He 
OAHHaKOBbi. Hx sniopa HMeeT <J>opMy, 6 ah 3- 
Kyio k TpaneuHH (cm. pnc. 18, e) hah napa- 
60Jie. no KpaflM KOHTaKTHOft HAOmaAKH A z= 
=0, a B0AH3H HX MBAbl. n03T0My B 3aAHeft 
qacTH KOHTaKTa, rAe 6oKOBbie ajieMeHTapHbie 
peaKUHH HandoAbiuHe, Aa>Ke npw Majibix 3Ha- 
MeHHHX CHflbl Py, HMeeT MeCTO CKOAb>KeHHe. C 
yseAHMeHneM chaw P y cKOAbweHHe pacnpo- 
CTpaHHeTca Ha Bee 6oAbiuyio qaerb KOH- 
TaKTa, noKa npa HeKOTopoM 3HaqeHHH chaw 
P ff He HacTynHT 6oKOBoe CKOAbweHHe 
Bcex ero SAeMeHTOB. B pe3yAbTaTe CKOAb>Ke- 
HHH sniopa dOKOBblX 3A€M6HTapHblX peaK- 
UHH npHoSpeTaeT tpopMy TpaneuHH, npnG- 
AHJKaucb no Mepe yBeAHqeHHH P y k <popMe 
amopw HOpMaAbHWX peaKUHH. 

He ToqHO Tanace AonyiueHHe, hto 6oKOBbie 
Ae<))opMauHH He pacnpoerpaHHiOTCfl wa 
BHeK0HT3KTHyK> 30 Hy. 3 t 0 AOriOAHHTeAbHO 
HCKa>KaeT (popMy hx sniopbi. Ha pHC. 
86 , e, ok, npHBeAeHbi Tanue amopw, noAy- 
qeHHwe 3KcnepHMeHTaAbHO. 

CKOAbJKeHHe B K0HT3KTe He H3MeHHeT 
<popM w TpaeKTopHH ycfaHOBHBiuerocH Kaqe- 
HHH KOAeCa C yBOAOM, HO BAHfleT Ha 
cooTHomeHHe Mexcay 6 okoboh chaoh h o6yc- 
AOBAeHHWM eio yrAOM yBOAa. Ha 3Kcnepn- 
MeHTaAbHO noAyqeHHOH kphboh 3aBHCH- 
MOCTH Py=f( 6) (pHC. 87) MOKHO yCAOBHO 
BWAeAHTb Tpth yqacTKa. npH H3MeHeHHH 6 ot 
H yAH ao HeKOToporo 3HaqeHHH, pa3AHqHoro 
AAH pa3HblX LL1HH, HOpMaAbHWX Harpy30K H 
K03(})(j)HUHeHT0B TpeHHH Me>KAy LUHHOH H OnO- 




PHC. $ 7 . 3aBHCHMOCTb 6OKOBO8 CHAU OT yrAA yBOAa 



PHOH nOBepXHOCTbK), 33BHCHMOCTb Py=f( 6) 
noqTH AHHefiHa (yqacTOK ob ) 

Py=k y b. (162) 

Stot yqacTOK cooTBeTCTByeT 3HaqeHHHM 
Py, npH KOTOpbiX 30H3 CKOAbACeHHfl MaAa. 

K03(j)(|)IHlHeHT k„ Ha3blliaeTCH K03(j)(J)HIU1- 
OIITOM COnpOTHBACHHfl yBOAV. Oil paBC'l! 
OOKOBOH CHAe, BbiablBalOlUCH yBOA C VI Aa.MH 
ft— 1 0 (ft= 1 pa;i) h Bbipa>KaeTCB b H/° 
(H/paA). 

yqacTOK be cooTBeTCTByeT 3HaqeHHHM 
Py, npH KOTOpbiX CKOAb>KeHHe npOHCXOAHT 
Ha 3HaqHTeAbHofl qacTH KOHraKTHOH HAomaA- 
kh, TeM CoAbuiefl, qeM GoAbuie 6 . B Tonne 
c CHAa Py AOCTHraeT 3HaqeHHH, MaKCH- 
M3AbH0 B03M0>KH0r0 HO VCAOBHHM CUeilAe- 
hhh, a Ha yqacTKe cd onpeACAaeTca 
paBeHCTBOM P ymax = R z q>y. K03<j><J)HUHeHT 
<Py=^max/^ Ha3bIBaiOT K03(j><|)HUH- 

e h t o m nonepeqHoro cuenjieHHU. 

Ycaobho Ha yqacTKe 0c 6 oKOBoe nepeMe- 
meHHe KOAeca noA AeftcTBHeM chaw P y 
Ha3biBaK)T 60 KOBWM yBOAOM, a Ha yqaCT- 
Ke cd — 6 okobwm CKOAbH<eHHeM. 3 HaqeHne 
yrAa 6 9 , npH kotopom HaqHHaeTca 6 oko- 
BOe CKOAbKeHHe, 33BHCHT OT KOHCTpyKUHH 
UJHHbi, HOpMaAbHOH Harpy3KH, K03<j)(pHUHeH- 
Ta (p y h pHAa Apyrnx (paKTOpOB. 06wq- 
ho Ha cyxofi TBepAofi onopHofi noBepxHocTH 
6^=1 2.. .20°. C TOHKH 3peHHH KHHCMaTH- 
KH 6e3pa3AHMHO no K3KOH npHHHHe B03HH- 
KaeT OTKAOHeHHe BeKTOpa CKOpOCTH OT 
nAocKOCTH BpauieHHH KOAeca; noaTOMy yroA, 
pa bhwh Vy/v, 6 yueM o6o3HaqaTb 6 Ha BceM 
yqacTKe 0 d. KostptpHUHeHT q> y 33bhcht ot 
T ex we (paKTOpOB, hto h KostptpHUHeHT 
<Px. 

3naqeHHC Ko^tfKpHnneHra k„ 3UBMCHT or 
pa3\fepoB HJHiibi, ee kohctpvkuhh, uopMaAb- 
HOH HarpV3KH Pr, AHBAeHHH B03AVXa B 
Ul H HO. ripH OAHHaKOBOH KOHCTpyKUHH IIIHHW 
K03(J)(J)HUHeHT kg TCM SOAblue, MCM COAblLIO 

ee pa3Mepw, Oh y bc a m m h b a ctc h c vbcah- 
qenneM caohhocth Kapnaca, c yMenbiuenHeivi 
othoiuchhh BbicoTbi JipoTeKTopa k ero mnpH- 
ne, yMeiibiiieiiHeM toauxhhw nporeKTopa. 3a- 
bhcht ot CTpoemiu KapKaca, cocTUBa 
lUHiiHbix MaTepna.ioB, TexHOAonm h3totob- 
AeHHH UIHHbl. 
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PhC. 88. 3aBHCHMOCTb K03$(]>HLlHeHTa COnpOTHBJieHHf) 
ysoAy ot HOpMajibHoii narpy3KH 

C yBejiHMeHHeM asbachha B03Ayxa p h 
B LLIHHe, B 33BHCHMOCTH OT ee KOHCTpyKUHH 
K03(})(j)HU.HeHT k y MO>KeT yBeAHqHB3TbCH HAH 
yMeHbiuaTbca. ynpaBAneMocTb aBTOMo6nji« 
b SojibiuoH Mepe onpeAeAaeTcn 33 bhch- 
MOCTblO ky—f(P z ) (pwc. 88). K03(})4)HUHeHT 
k y y jierKOBbix aBTOMo6mieft HMeeT MaKCH- 
MajibHoe 3HaqeHHe npn cajie P z0 nT , 6 ah3koh 
k toh, Koropan cooTBeTCTByeT nojiHOH Macce 
aBT0M06HJi«, a y rpy30Bbix — npn 3HaqH- 
TejibHO fioAbuueH cHjie. 3HaqeHHe kos^huh- 

eHTa ky 3aBHCHT OT K03(|)4)HU.HeHTa (p y. 
Ha yqacTKe ob KOsefKjMUHeHT k y (cm. pHC. 
87) npaKTHqeCKH He 33BHCHT • OT K03$- 
(J)HUHeHTa qv OflnaKo 3HaqeHHe yrAa 8, 
cooTBeTCTByiomee Tonne b, TeM MeHbiue, 
qeM MeHbiue qv Ha cyxoft TBepAoft onopHofi 
noBepxHOCTH, npn cnjie P z , cooTBeTCTByio- 
lueft peKOMeHAyeMOH TOCTom aah A3hhoh 
uiHHbi, 3 to 3HaqeHHe mo>kho npHHHMaTb paB- 
HbiM 3...4°. OopMyjia (162) cnpaBeAAHBa h 
aah yqacTKa be, npH stom k y =f( 6) hah k y = 
=f(P y ). Ha 3tom yqacTKe 3HaqeHHe k y 
TeM MeHbuie, qeM MeHbiue y y . 

n P H ABHHceHHH aBTOMoSHJiH Ha ero 
KOJieca Bcer/na Hapnuy c Sokobumh AeficTBy- 
kdt h npoAOJibHbie chaw, 3HaqeHHe h HanpaB- 
JieHHe KOTOpbIX OKa3bIBaiOT BJIHHHHe Ha 
33BHCHM0CTb P y =f{ 8). ripH yBejiHqeHHH 
Px/Pz aah nojiyqeHHH OAHHaKOBbix yrjioB 6 
b thtobom pe>KHMe Hy>KHa MeHbUian CHJia 
P y (pHc. 89). B topmo3hom pe>KHMe npH 
Majibix Px/Pz hx yBeAHqeHHe npHBOAHT k 
H eCojibUJOMy B03pacTaHHio chjih P y , a npw 




PHC. 89. 3aBHCHM0CTb OOKOBOH CHJIbl OT npOAOJIbHOA 
npH yBOAe 

SOAbLUHX — K yMeHbUieHHK). ECAH Px/Pz 
HeBeAHKO, TO BJIHHHHe npOAOAbHWX CHA Ha 
33BHCHM0CTb P y =f(&) HecymecTBeHHO. Haw- 
60 AbUiee BAHHHHe npOAOJIbHbie CHAW 0K33bI- 
BaiOT npn 3HaqeHH$ix cha P x , 6ah3khx 
k MaKCHMajibHO B03M0>KHbiM no cuenAeHHio, 
3HaqeHHe MaKCHMajibHO bo3mojkhoS no 
cuenjieHHio chaw P y , npw KOTopofl yBOA 
nepexOAHT b SoKOBoe cKOAbaceHHe, TaKwe 
3aBHCHT OT 3HaqeHHH npOAOAbHOH CHAbl. 
CKOAbH<eHHe HaqHHaeTCH, KorAa cyMMa 
R=^lRf+Rl Aoi iiiraeT 3HaqeHHH R max = 

= Rz<p, npH 3T0M IS'. Hj)(pHUHeHT cuenAeHHH 
<P 33BHCHT OT HailpaBAeHHH CKOAbHCeHHH 
K0HT3KTH0H nAOLUaAKH OTHOCHTeAbHO OIIOp- 
hoh noBepxHOCTH, coBnaAaiomero c HanpaB- 

AeHneM peaKUHH R. ripn cKOJibweHHH 

b nAOCKOCTH BpameHHH K03<J)4)HUHeHT cuen- 
AeHHH o6o3HaqaiOT qj*, b HanpaBJieHHH, nep- 
neHAHKyAHpHOM eft, — q> y , b np0H3B0AbH0M 
HanpaBAeHHH — q>. CqHTaiOT, hto q) H3MeHH- 
eTCH no SAAHnTHqecKOMy 3aK0Hy c ochmh 
SAAH nca qj x h q> y . Ecah, KaK sto CwBaeT 
b SoAbiuHHCTBe CAyqaeB, y y >q> X y to tp min = 
= cp*, h c yBeAHqeHHeM yrAa Me>KAy »an- 
paBAeHHeM CKOAb>KeHHH H nAOCKOCTbK) Bpa- 
meHHH yBeAHHHBaeTcn, AOCTHran MaKCH- 
MaAbHoro 3HaqeHHH npn yrAe 90° (q> ma x= 
“‘Py) • 

IlpeAeAbHoe no cuenAeHHio 3HaqeHHe 6o- 
KOBOft peaKUHH 

^ y max=V^ Z ( P 2 - /? x = / ? 2 V ( P 2 -^n - 

(163) 

TAe k„—Rx/Rz — K03(J)(J)HUHeHT npOAOAbHOfi 
CHAbl. 
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VnpaaAHeMOCTb 



C HauaaoM dOKOBoro CKoabweHHH bo3hh- 
KaeT TaKJKe h CKoab>KeHHe b naocKOCTH 
BpameHHH (npoaoabHoe cKOjib>f<eHne). Coot- 
HOtueHHe Me>Kfly ckopocthmh doKOBoro h 
npoaoabHoro CKoabweHHH TaKoe >Ke, KaK 
Me>KAy dOKOBOH H npOAOJlbHOH peaKUHBMH. 

llocKOJibKy CKopocTb u K HBJiaeTCH aared- 
panqecKOH cyMMofl CKopocTefl KaqeHHH h 
npoaoabHoro CKoabweHHH, to BeKTop cko- 
pocTH y K Koaeca (c yqe'roM KaK cKoabwe- 
hhh, TaK h KaMGHHa) He coBnaaaeT c 
HanpaB-neHHeiw paBHoaeficTByiomeH peaKunfi 
R x h R y , a onpeaeaaeTCH KaK BeKTop 
reoMeTpHqecKOH cyMMbi doKOBOH h npoaoab- 
hoh CKopocTefl KOJieca. 

A. Ahtohob npeaao>KHA yqHTbiBaTb 
BAHHHHe Ha K03(J)(J)HU,HeHT k y pa3JIHMHb!X 
_^aKTopoB, yMHOHtaa k ymax Ha p«a KOppen- 
rapyiomux K03(})<J)HUHeHT0B. 

FlpH npHMOJIHHeHHOM yCTaHOBHBUieMCH Ka- 
qeHHH KOJieca no raaaKOH Heae<J)opMHpye- 
MOH onopnoft nAOCKOCTH 

k y =ky max q^q z q r q „„ 

TAe k ym ax — K03(|)4)HUHeHT COnpOTHBAeHHH 
yBoay BeaoMoro Koaeca Ha ahhchhom yqacr- 
Ke 3aBHCHMOCTH P y =f(8) npH MaKCHMaAb- 
HblX 3HaqeHHHX 3aBHCHMOCTeH ky~f(Pi) 
H ky—f(p*)\ q, f — K03(J)C|)HUHeHT KOppeKUHH, 
yqHTbIBaiOmHH 33BHCHM0CTb KOStfxJjHUHeHTa 
conpoTHBJieHHH yBoay ot yraa 8 npw ABH>Ke- 
HHH no AOpOraM C pa3JIHMHUM <P [KOSCfX^H- 
UHeHT HeJIHHeHHOCTH 33BHCHM0CTH P y =f (6)] ; 
q z — K03(|)(f)HU.HeHT KOppeKU.HH, VHHTblBaiO- 
LUHft BAHHHHe OTKAOHeHHH HOpMaAbHOfi Har- 
py3KH OT OnTHMajlbHOH; q T — K03(})(j)HUHeHT 
KOppeKUHH, yMHTblBaiOUUHH BAHHHHe Ha ky 
npoaojibHbix chji, AeflcTByiouiHx Ha Koaeco; 
q m — K03(J)(})HUHeHT KOppeKUHH, yHHTWBaiO- 
mnil BAHHHHe OTKAOHeHHH AUBAeHHH B03- 
ayxa b uiHHe ot onTHMaabHoro 3Haqe- 
HHH. 

OCHOBHbie K03(|)(j)HUHeHTbI KOppeKUHH MO- 
ryT dbiTb BbiMHCJieHbi no caeayiomHM 3Mnn- 
pnqecKHM cJjopMyjiaM: 

_ arct g[%( 6 - 6 o)l 

’■p- o,(6-6 0 ) ■ 

rae a v —nkyo/2q>P z [k y o — KoscJxJwuHeHT con- 
poTHBJieHHH yBoay npH 3aaaHH0M 3HaqeHHH 
P 2 Ha jiHHeftHOM yqacTKe 33bhchmocth 



Py—f(8)]; 60 — yroa yBoaa, cooTBeTCTByio- 
luhh nepexoay ot ahhchhoto yqacTKa k hcah- 
hohhomv (b Tonne b, cm. pnc. 87). OdbmHO 
yroa 60 depyT paBHbiM 0,025.. .0,035 paa; 

q z = 2,4a 2 — l,8a 2 + 0,4a 2 , 
rae q. z =P z /P 2 0 iit» 

<7, = V I -(«,/«™) 2 /(i + 0,375*,). 

rae Rxmax =: Rztyx'tku^ Rx/ Rz- 

3aBHCHMOCTb Py—f(8) (CM. pHC. 87) 
cooTBeTCTByeT ycTaHOBHBuieMycH npHMoan- 
HeHHOMy KaqenHio Koaeca, Koraa f^const 
h TpaeKTOpneH ueuTpa Koaeca hbahctch ripn- 
Man. B doabuiHHCTBe cayqaeB stoh 33 bh- 
CHMOCTbK) MO>KHO noab30BaTbCH H AAH H3yqe- 
hhh ynpaBaneMoro KpnBoaHHeftHoro aBH>Ke- 
hhh npn Py=f(t). EcTb oaHaKO p^a npouec- 
cob, CBH3aHHbix c ynpaBaueMOCTbio, npn 
H3yqeHHH KOTopwx Heab3« npeHedperaTb 
BaHHHHeM Ha B 33 HMOCBH 3 b MeH<ay Py 
H 6 KpHBH3Hbl TpaeKTOpHH ABH>KeHHH KO- 

aeca. B sthx cayqanx aan noayqeHHH 
T3K0H B33HMOCBH3H MO>KHO BOCnOAb30BaTbCH 
TeopHefi M. B. Keaawuta. 

IlpH yraax 8 , npn KOTopwx mo>kho npe- 
HedperaTb cKoab>KeHHeM b KOHTaKTe, h pac- 
noao>KeHHH naocKOCTH BpameHHH Koaeca 
nepneHaHKyanpHo aopore, aHHenHan Ooko- 
BaH ae4)OpMaUHH ^ UJHHbl (puc. 90) onncbi- 
BaeTCH ypaBHeHHHMH 






KuHeMaruKQ noaopora 
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P y — c y±\ 

(164) 

l/p = a£ — {3tp T , 

rae c y — 6oKOBaH HtecTKocTb uihhm; p — 
paanyc KpHBH3Hbi TpaeKTopHH; a h |5 — 
nocTOHHHbie K03(|)<|)HUHeHTbi; <p T — yroji mok- 
ay naocKocTbio BpameHHH h KacaTeabHOH 
k TpaeKTopHH aeHTpa KOHTaicra Koaeca. 

ripw P y — const; £= const TpaeKTopHH ko- 
acca upHMOJiHHeHHafl h KOHTaKTHan nao- 
maana noBepHyTa Ha yroa <p T =8. Ecah 
P y =£const, to cKopocTb v y nepeMemeHHB 
Koaeca o6ycaoBaHBaeTCH KaK noBopoTOM 
kohtbkthoh naomaaKH Ha yroa cp T , TaK 
h cKopocTbio H3MeHeHH« 6 okoboh aecjmpMa- 
Uhh £, t. e. Vy=v^-\-t > . Ho Vy/v = 8, 
caeaoBareabHo, 6 = <p T + £7 y * omyaa cp T = 
= 6 — t/v. 

Ecah 060a Koaeca noBopaqHBaeTCH Ha 
yroa 6, a KOHTaKTHan naomaana noBep- 
HyTa OTHOCHTeabHO o6oaa Ha yroa <p T , 
TO KpHBH3Ra TpaCKTOpHH U.eHTpa K 0 HT 3 KT- 
hoh naomaaKH 1 /p = d (0 + (p T )/dS(S — nyTb, 
HpOXOaHMblft UeHTpOM K 0 HT 3 KTa) . 

yHHTbiBaa 3HaqeHHe (p T h npHHHMan bo 
BHHM aHHe, hto dS=vdt, noayqHM (ecaH 
y=const) 

1 /p = (Q + 6)/v-i/v 2 . (165) 

riOACTaBHB 3HaqeHHH 1/pH (j>rB paBeHCT- 

bo (164) h yqHTbiBaa, qTO t = P y /c y , 
noayqHM ypaBHeHHe, cBH 3 biBa»omee 6 oko- 
Byio CHay c yraoM yBoaa, npw kphboah- 
hghhom KaqeHHH Koaeca h nepeMeHHOM 
3 HaqeHHH cnabi P y 

P y +$vP y +av 2 P y =Cyv(Q+6) -\-c y $v 2 6. (166) 

Bo mhothx cayqaax npH P^const 
KpHBH3H3 TpaeKTopHH HaCTOAbKO MaAa, qTO 

mo>kho cqHTaTb 1 /p = 0. Toraa H3 cjjopMyabi 
(165) £=( 0 -(- 6 )y, OTKyaa P y =Cyv($+8). 
yqHTbiBaa sto, paBeHCTBO (166) H3MeHHTCH 
Tan: 

Py+aP y v/p=c y v6. (167) 

H3 paBencTBa (164) npn 1 /p = 0 h P y = 
= c y t, = const mo>kho 3anncaTb P y =c y 6p/a. 
CaeaoBaTeAbHo, c y $/a=k y . Toraa paBeHCTBO 
(167) npHMeT bha 

P IJ-YVP yCyj ky—CyV 6. 



Tax KaK npH aeftcTBHH Ha Koaeco 
Sokoboh chaw BeKTop ero CKOpocTH b pe- 
3yAbTaTe yBOaa HAH 60 K 0 B 0 r 0 CKOAbHteHHH 
OTKAOHHeTCH OT riAOCKOCTH BpameHHH, TO 
npoHCxoAHT h ofipaTHoe HBaeHHe: npn abh- 
>KeHHH Koaeca TaKHM o6pa30M, hto BeKTop 
ero ckopocth He coBnaaaeT c naoc- 
KocTbio BpameHHH, B03HHKHeT SoKOBan peaK- 
uhh Ry. Ha 3tom ocHOBaHo HanpaBAHiomee 
aeHCTBHe ynpaBaneMbix Koaec, t. e. hx cnoco- 
6H0CTb C03aaBaTb CHAbl, H3MeHHK)mHe Han- 
paBaeHHe abhjkchhh 3btomo6hah. npH hobo- 
poTe Koaec hx ueHTpw b nepBoe mthobchhc no 
HnepuHH ABHwyTca BMecTe c aBTOMoGnaeM b 
nepBOHaqaabHOM HanpaBaeHHH, He coBna- 
aaiomeM nocae nosopoTa Koaec c hx 
naocKOCTHMH BpameHHH. B pe3yabTaTe 3Toro 
»03HHKHyT peaKUHH R y , HanpaBaeHHbie Tax, 
MTO HX MOMeHTbl OTHOCHTeabHO UCHTpa MaCC, 
npeoaoaeBaH HHepumo aBTOMoSnaH, Bbi3bi- 
BaioT ero noBopoT. 

BoKOBan cnaa B03HHKaeT h b tom cayqae, 
Koraa naocKOCTb BpameHHH KaTHmerocn ko- 
aeca cocTaBaneT c naocKOCTbio, nepnen- 
AHKyanpHOH aopore, yroa a p (yroa pa3Baaa) . 
3Ta cnaa nponopunoHaabHa yray Op; 
Py=k a otp. Ko34>cj)HUHeHT k a mohcho npnSaH- 
a<eHHo cqHTaTb paBHbiM HopMaabHOH peaK- 
U.HH R z . 

n P H H3yqeHHH noBopoTa aBTonoe3aa, 
Kaacaoe H3 ero 3BeHbeB paccMaTpHBaioT KaK 
TBepaoe Teao. MrHOBeHHbifi ueHTp hobo- 
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Wnpa. 8 AReM.ocTt> 



poTa Ka>KAoro 3BeHa mo>kho Haft™, ecjiH 
h3B6ctho HanpaBAeHne cKopocrefi AByx aio- 
6bix ero ToqeK. 

IlycTb H3BecTHO HanpaBJieHHe CKopocTeft 
v k h v B ToneK A h B (pwc. 91), 
HBJiHiomHxcH cepeAHHaMH 3ajiHeH h nepeA- 
Hefl oceft AByxocHoro aBTOMOfinjin. HanpaB- 
JieHHe V A H tig CBH33H0 C HeCKOJIbKHMH 
nponeccaMH, B03HHKaiomHMH npH noBopoTe. 
npH OTCyTCTBHH yBOAa HJIH 60 K 0 B 0 T 0 CKOJIb- 
x<eHHH HanpaBjieHHH CKopocTeft Kaxcaoro H3 
KOJiec coBna/iajio 6bi c iiaockocthmh hx 
BpameHHH. Ecjih y HeynpaBJineMbix KOJiec 
3TH nJIOCKOCTH napajlJieJIbHbl npOAOAbHOH OC>f 
AB, to HanpaBJieHHe v A coBnajio 6u c 
Heft. CqHtaioT, hto HanpaBJieHHe ti B b 3tom 
cjiyqae coeraBAHAO 6bi c ocbio AB yroji 
9=0,5 (0 bh+6h) (rae 9 8H h 0 h — yrjibi iiobo- 
poTa BHyTpeHHero h HapyxtHoro ynpaBJine- 
MblX KOJiec). 

Bo3HHKaioiuHe npH noBopoTe aBTOMofiHJin 
SOKOBbie CHJlbl BbI3bIB3K)T yBOA KOJiec, HTO 
npHBOJIHT K OTKJlOHeHHK) JHtanpaBJieHHH CKO- 
poereft ti A h ti B ot yKa3aHHbix Bbiuie. 
OTKJlOHeHHH 33BHCHT T3K>Ke OT pa3BaJia KO- 
Jiec. KpoMe Toro, KHueMaTHKa noABecoK 
KOJiec b OojibuiHHCTBe cjiyqaeB TaKOBa, hto 
B 03HHKaK>UI,HH npH nOBOpOTe aBTOMOgHJlH 
nonepeqHbift HaKJion (KpeH) ero Ky30Ba 
npHBOAHT k noBopoTy HeynpaBjineMhix KOJiec 
OTHOCHTeJIbHO npOAOAbHOH OCH 3BT0M06hAH 
h AonojiHHTejibHOMy noBopoTy ynpaBJiaeMbix 
KOJiec b OAHy hjih Apyryio CTopoHy. 

yrjibi 8 | H § 2 , Ha KOTOpbie otkaohhiotch 
H anpaBJieHHH CKopocTeft v A h t? B 3 a cqeT 
yBo^a hjih 6 okoboto cKOAbxteHHH, paa- 
Bajia h KHHeMaTMKH nojxBecKH, 6 ya,eM Ha 3 bi- 
BaTb yrjiaMH yBOAa cooTBeTCTBe.HHo nepea- 
Heft h 3 aAHeft oceft. OTHomeHHe Ookoboh 
chaw, AeftcTByiomeH Ha ocb, k yrAy ee yBOAa 
SyAeM Ha 3 bIBaTb K 03 ^l})HUHeHT 0 M 
c O n p OT H B A e H H H yBOAy OCH ( ky\ — 
aah nepeAHefi h k y2 — aah aaaHeft oceft). 

MrHOBeHHbIM ueHTpoM noBopoTa 3BTOMO- 
6hah HBAHeTcn ToqKa 0„ nepeceqeHHH nep- 
neHAHKyAHpoB k HanpaBAeHHHM CKopocTeft 
V A H tig. 

AaH HaXO>KAeHHH paCCTOHHHfl R H C OT 
TOHKH O n AO npOAOAbHOH OCH AB H 33AHeH 
och onycTHM nepneHAHKyAap 0„B na npo- 
AOAbHyiO OCb. 



yroA AO„B=6 2 ; yroA BO„B=Q— 8| xaK 
yrAbi c nepneHAHKyAHpHbiMH cTopoHaMH 
(Phc. 91). Hs AAO„B h A BO n B 

AB=C=Ri g8 2 ; (168) 

BB = R tg(0-6,). (169) 

CKAaAbiBan BbipaxteHHH (168) h (169), rio- 
AyqHM 



R = 



tg(0-6,)+tg6 2 ~ e-h 6 2 — 6 , 



(170) 



IloACTaBAHH 3iiaqeHHe R H3 (170) b (168), 
noAyqHM 

L tg6 2 ^ i . fi 2 

~ tg (9 — . 6 |)+ tg 6 2 ~ 0+ &2~^T ' ^ 171 ^ 



PaAHycoM R n noBopoTa bbtomoOhah na3bi- 
BaiOT' pacCTOHHHe OT UCHTpa noBopoTa 
0„ ao koach nepeAiiero aapywiioro KOAeca 
( p HC. 91 ) 



R = . (172) 

n cos (0-6,) v ’ 

npH SoAbiiiHX 3HaqeiiHHX R (CAeAOBaTejib- 
HO, HeOOAbLUHX 0) MO>KHO npeHegpeHb BeAH- 
HHHOft 0,5 B, M3A0H nO cpaBHeHHIO c R , 
H CHHT3Tb COS (0 — 6i ) = 1 , TOTA3 R„^R. 
B AaAbHeSuieM, ecAH 3to He oroBopeHO 
oco6o, 6yAeM npeHe6peraTb pa3HHu,en Me>KAy 
R h R n , Ha3biB3H R paAHycoM noBopoTa. 

yrAOBan CKopocTb noBopoTa bbtomoOhah 
0 Ja = v B /R. IlocKOAbKy 0„B — nepneHAHKy- 
AHp K npOAOAbHOH OCH, TO CKOpOCTb tig Han- 
paBAena no npOAOAbHOH och h hbahctch 
CKopocTbio 3btomo6hah v . TorAa 



Wa = tig /R = ti|tg(0 — 6i)-f tg6 2 ]/L ^ 

-t>(0 + 6 2 -6,)/A (173) 

Ecah yBOAOM KOAec mo>kho npeHedpeqb, 
CMHTan HX XteCTKHMH, TO nOAb 3 y«Cb ypaB- 
HeHHHMH (170) h (171), noAyqHM 

R = L/tg 0 « L/0; C = 0. (174) 

CjieAOBaTeAbHO, ripn otcvtctbhh yboah 
ucHip noBopora acjkht h a npoAOAJKCHHii 
ocen 3 a ah hx kojicc hbtomoOhah. 

H 3 ypaBHeHHH (172), (173), (174) b stom 
CAyqae 

R„=L/s\n 0 + B/(2cos 0)«L/sin0 ; 
co a =ti tg 0 /L — vQ/L . 




CuAbi, deucreyiomue npu noeopore 
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M3 cpaBHeHHH <J>opMyji, npeAHa3HaqeHHWx 
aah onpeaejieHHH KHHeMaTHqecKHX napa- 
MeTpoB noBopoTa ( R , C h to a ) 6e3 yqe- 
ra h c yqeTOM yBOAa, bhaho, mto b nepBOM 
CAyqae 3th BejinHHHbi npw 3aAaHHofi 6a3e L 
0AH03H3MH0 onpeueAHioTCH yrjiOM 0, a bo 
BTOpOM 33BHCHT eme H OT pa3HOCTH (62 — 61). 
3HaqeHHe H 3HaK 3TOfi pa3HOCTH 33BHCHT OT 
Sokobwx cha, AeficTByiomHx Ha nepe^HHe h 
3aziHHe KOAeca, h KoacjxpHUHeHTOB conpoTHB- 
JieHHH yBOAy 3THX KOJieC. 

CBOHCTBO aBT 0 M 06 HAH H3MeHHTb KHHe- 
MaTHqecKwe napaMeTpw noBopoTa noA aefl- 
CTBHeM BHeUIHHX 60 K 0 BMX CHA npH (J)HKCH- 

poBaHHofl BejiHqnH6 yrjia 0 Ha3biBaioT n o- 
BOpaqHBaeMOCTbK) aBTOMOfiHJia. 

Ecah 62=61 , to aBTOMo6HJib o6jia^,aeT Hefi- 
TpajIbHOH nOBOpaMHBaeMOCTblO. B 3TOM 
CAyqae napaMeTpbi R h o) a He 33 bhcht ot 
A eHCTByrouiHx Ha aBTOMo6HAb 6 okobwx cha 

H OCTaiOTCH T3KHMH H<e, KaK y aBTOMo6HAH 
C JKeCTKHMH KOAeCaMH, O/lHaKO UeHTp no- 
BopoTa 0„ cMemeH OTHOCHTeAbHO och 3a a- 
hhx (HeynpaBJiaeMbix) KOJiec [C^= 0 cm. 
(})opMy/iy (171)]. 

Ecah 62>6|, to CqHTaiOT, hto aBTOMO- 
6njib HMeeT H36biToqHyio noBopa- 
MHBaeMocTb. B 3 tom CAyqae b pe3yjib- 
TaTe AeflcTBHH 6 okobwx chji <o a B03pacTaeT, 
a R yMenbuiaeTCH, CMemenne C=/=0. 

Ecjih 62<6 i, to 3 btomo 6 hjiio npacyma 
h e a 0 c t a t o q h a a noBopaiKBae- 
MOCTb. Hoi! JieHCTBHeM 60K0BbIX CHJI <D a 
yMeHbuiaeTCH, R yBejiHqHBaeTca, CMeiue- 
HHe C=?^0. 

BejiHqHHbi h HanpaBJieHHH Sokobwx chji, 
AencTByiomHX na nepeAHHe h 3aflHHe KOJie- 
ca, 33BHCHT OT MHOrHX (JiaKTOpOB, B TOM 
qHCJie h ot xapaKTepa MaHeBpa (KpyroBoe 
ABH>KeHHe, bxoa b noBopoT, bwxoa H3 Hero) . 
ri03T0My B pa3JIHqHWX yCAOBHHX ABH>KeHHH 
oahh h tot >Ke aBTOMofiHJib MoweT o6jia- 
AaTb pa3JinqHOH noBopaqHBaeMOCTbio. 

HjIH XapaKTepHCTHKH bahhhhh Ha noBopaqn- 
BaeMOCTb KOHCTpyKTHBHbIX OCoGeHHOCTefi aB- 
TOMO 6 HAH nOJIb3yiOTCH IlOHHTHeM C T a T H- 
qecKOH noBopaMHBacMOCTH, onpe- 
Ae.iHCMOH cooTHOuieHHHMH Me>KAy yrAaMH 
yBOAa, npw achctbhh na aBTOMofinAb noc- 

TOHHHOH GOKOnoii ('HAW, fipHAOJKOIMOH B 



ueHTpe Macc (HanpHMep, chaw HHepunH 
npn KpyroBOM abhhcchhh c 0 = const hah 
cocTaBAHiomeH Beca Ha Aopore c nocTOHH- 
hum nonepeqHbiM yKAOHOM ) . ' 

CqHTaiOT, mto aBTOMofiHAb o6AaAaeT Hefi- 
TpaAbHoii noBopaqHBaeMOCTbio, ecAH ero 
CTaTHqecKaa noBopaqHBaeMOCTb onpeAeAH- 
eTCH paBeHCTBOM 62=61, H 36 bITOqHOfi HAH 
HeAOCTaTOMHOH IlOBOpaqHBaeMOCTbK), eCAH 
npH 3T0M COOTBOTCTBeHHO 6 2 >6| HAH 62<6|. 



§ 48. Cham, AeficTByiomne 
Ha aBTOMo 6 HJib npH noBopoTe . 

MeTOAHKy onpeACAeHHH cha, AeftcTByio- 
IU.HX npH KpHBOAHHCHHOM ABHJK6HHH, paC- 
CMOTpHM Ha npHMepe AByxocHoro aBTOMoGa- 
ah — chaw, AeficTByiomHe npn kphboahhcR- 
hom abhjkchhh Ha aBTOTpaHcnopTHoe cpeA- 
CTBO, COCTOHmee H3 HeCKOAbKHX 3B£HbeB, 
mojkho onpeaeAHTb aah Ka>KAoro H3 3BeHbeB, 
yqHTbiBaa chaw B3aHMOAeftcTBHH MeacAy 
HHMH, Ha OCHOBBHHH 3T0H *e MeTOAHKH. 

HaftAeM ycKopeHne ueHTpa Macc 3 btomo- 
6hAH B HenOABHJKHOH CHCTeMe KOOpAHHaT 
£Oti (pHC. 92). 

B paCCMBTpHBaCMWH MOMeHT BpeMeHH 
npoAOAbHaH ocb 3 btomo6haji pacnoAOJKeHa 
boa yrAOM y k och Otj, a ynpaBAaeMwe 
KOAeca noBepHyTbi Ha yroA 0. CnopocTb 
v c ueHTpa Macc c nepneHAHKyAHpHa k 
paAnycy O a c h paBHa y c =co a * O n c. 

Ecah p yroA Me>KAy npoAOAbHOH ocbio h 

BeKTOpOM CKOpOCTH V c , TO npoeKUHH BeKTO- 
pa Vc Ha OCH KOOpAHHaT 

^^=0^05 (y + P)=^ c cos y cos p — 

— y c sin y sinp = r cos y — y^sin y ; (175) 

u s =y c sin (Y + P)=t/ C sin ycos p + 

-b t; c cos y sin p = y sin y + v y o.os y, (176) 

rAe Vx=v=v c cos$— npoeKUHH v c Ha ocb 
X (CKOpOCTb ABHAieHHH aBT0M06HAH); V y = 
= o f sinp— npoeKUHH v c Ha ocb y (CKOpOCTb 
SOKOBOTO CMemeHHH aBT0M06HAH). « 

ripoAHCpcpepeHUHpoBaB. paBeHCTBa (175), 
(176) no BpeMeHH, noAyqHM npoeKUHH 

Ha OCH HenOABH*HOH CHCTeMbI KOOpAHHaT 
ycKopeHHH ueHTpa Macc 
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Phc. 92. CxeMa ajih 
onpejiejieHHH ycKopemm 
ueHTpa Macc npH noBopore 
AByxocHoro aBTOMo6Hjm 




/ = cos y dv/dt — v sin 7 dy/dt — 

— sin y dv y / dt—v y cos y dy/dt ; (177) 

/ = sin y dv/dt + 0 cos y dy/dt + 

-f-cos y dv y / dt— u y sin y dy/dt . (178) 

nOJIO>KeHHe aBT0M06HJIH OTHOCHTejlbHO He- 
nOABH>KHOH CHCTeMbI KOOp.fl.HHaT H3M6HBeTCB, 
nOSTOMy H3MCHHeTCH H n0J10>KeHHe jr\ H 
/g oTHocHTejibHO ero npouojibHoft h none- 
peqHOH ocefl. yuo6Hee onepHpOBaTb ycKo- 
peHHHMH H CHJ13MH, He H3MeHHK5lUHMH cBoe 
nanpaBjieHHe orHocHTeubHO aBTOMoSnuH. 
ZIjih 3Toro cnpoeunpyeM ycKopeunn / n h 
jr aBTOMoGnjiH Ha ero npoaoubHyio h none- 
peHHyio och. 

CyMMa j x npoeKUHH / n h /g Ha npououb- 
Hyro ocb 

/ Jf =/ n cosv+/gsiny. (179) 

CyMMa j y npoeKUHH / n h /g Ha nonepeq- 
Hyio OCb 

/»=/gcosY — /nsiny. (180) 

IloucTaBHB b paBeHCTBa (179), (180) 
/' n H /g H3 paBeHCTB (177) H (1.78), 

h yqHTbiBan, hto dv/dt— j h dy/dt=<. o a , 
nojiyqHM 

jx— j — Vy(x)a,jy= VWa+dVy/ dt. ( 181 ) 



npouojibHaH P„ x h nonepequan P Ky 
COCTaBJIHlOIUHe CHJlbl HHepUHH B CHCTeMe 
KOOpUHHaT, CBH33HHOH C aBTOMo6HJieM, 

P H X :=z tn a (j Vybi a); (182) 

P^y=m a {v(ii z -{-dvy/dt). (183) 

HHorua 6biBaeT yuoSHee Bbipa3HTb P KX 
H Pny B BHUe 4 >yHKUHH OT 0 . rio/[b 3 yHCb 
cxeMOH, npHBeAeHHOH Ha pnc. 92, HaitaeM 
tg$=d/R={b-R?> 2 )/R=[ 6 ( 6 - 6 ,) -a 6 2 ] / 
/L; 6(0— 6))— a8 2 ] /L, Torua 

v,= j[ 6 ( 8 - 6 1 ) — a6 2 ] /L + v[ 6(0 -6 i ) — 
-a6i]/L, (184) 

rue T04K3MH o6o3Haqeno uHc[)(f)epeHUHpoBa- 
nne no BpeMeHH. 

rioUCTaBJlHH Vy H Vy B paBCHCTBa 

(182) h (183), HafiueM 

P»x=m i {j—vGia [6(0— 5s)— a^}/L). (185) 

llojio>KHTejibHoe HanpaBJieHHe P HX npoTH- 
BOnOJIO>KHO HanpaBJieHHIO UBH>KeHHH 3BTO- 
moShjih 

/> «,= m .( £ ’“ > a+ 1 ’ [ b (6 — 6 ,)—at 2 ]/L+' 

+ /[ft(e-«,)-o« 2 ]/i.}. ( 186 ) 

riojio>KHTejibHoe HanpaBJieHne P Hy ot ueH- 
tpa noBopota aBTOMoSHJin. noub 3 yncb cj)op- 
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MyjiaMH (185), (186), mo>kho b KanecTBe 
qacTHoro CAynaH nojiyqHTb cjjopMyAbi aah 
onpenejieHH^ cha P» x h P Ky 6e3 yqeTa 
yBOAa. 

npHHHMa« 61=62=61=62=0, nojiyqHM 

P» x —m a (/ — t>o) a 60/ L); (187) 

P Hy — m a (fa)a + f60/I + jbQ/ L). (188) 

CocTaBJiaiomaH CHJia P Hy MO>KeT 6biTb 
npejjcTaBJieHa b bhac Tpex CAaraeMbix 

P„y=Py'+P y "+Py'". 

FlepBoe HBJiHeTca npoeKunefi u,eHTpo6e>K- 
hoh cham Ha nonepeqHyio ocb 

P'y=m a v(si a =m a v 2 /R. (189) 

Ecah 3aiiaHbi R h v, to BbipaweHHH aah 
CHJ ibi P' y onHHaKOBbi Kax c yqeTOM, Tax h 
6e3 yqeTa yBOAa. 

C^araeMoe P'y B03HHKaer b pe3yjibraTe 
H3MeHeHHH yivia noBopora ynpaBAHeMbix ko- 
Jiec H H3MCHeHHH yi'AOB yBOAa. IlpH ot- 
CyTCTBHH VBOfla OHO nOAOHCHTCAbHO npH 
BXOXie 3BT0M06HAH B nOBOpOT H OTpHUaTeJlb- 
ho npH Bbixo^e. C yqeTOM yBOAa, ecjiH 
yrAbi 61 h 62 BejiHKH, to CHJia P'y MO>Ker 
SbiTb oTpHuaTejibHofl npH BxoAe b nOBOpOT 
H nOAO>KHTeAbHOH npH BbIXOAe. 

CjiaraeMoe P'y B03HHKaeT b pe3yjibTaTe 
H3MeHeHHH CKOpOCTH ABH>KeHHH 3BT0M06 hAH. 
npH OTCyTCTBHH yBOAa OHO nOAOXKHTeAb- 
HO npH yCKOpeHHOM ABHJKCHHH H OTpHUa- 
TCAbHO npH 3aM0A*n6HH0M. npH HeSOJIblllHX 
yrjiax 0 h 6oAbtiiHx yrjiax yBOAa CHAa 
P'y' MOHceT 6biTb nojio>KHTej]bHOH h b npo- 
uecce 3aMea/ieHHH. 

3HaH CHAbI HHepUHH H yHHTbIBaH H3B6CT- 
Hbie BHeUlHHe CHJIbI, MO>KHO, nOAb3yHCb 




Phc. 93 . CxeMa chji h 6 okobux peaKUHH, aeiicTByioiiinx 
Ha asT0M06HJib npH noBopOTe 



npHHUHnoM XlajiaM6epa, HafiTH peaKUHH ao- 

porH. 

J3,jih onpeAejieHHR nonepeqHbix peaKUHH 
Ry\ H Ry2 C0CT3BHM ypaBHCHHe MOMeHTOB 

(pnc. 93). CqHTaa cos0=l h sin0=0, 

H3HA6M 

Jzd 2 y/dt <2 —JzU> a =(Ry\—Rx\tya—R y 2b, (190) 

tag Jz — MOMeHT HHepuHH 3 btomo6hah ot- 
HOCHTeAbHO BepTHK3AbH0H OCH Z, npOXOAH- 
men qepe3 ero ueHTp Macc. 

H 3 ycjioBHH paBeHCTBa HyAio npoeKUHH 
cha Ha nonepeqHyio ocb 

Py=R t \ +Ry2-Rxfi. (191) 

Ecjih nepeAHHe KOAeca HeBeAymne h 
0 HeBeAHKO, to MAeHOM R x 0 mo>kho npeHe6- 
pcHb. Peuian b 3tom CAyqae cobmcctho 
ypaBHeHHR (190) h (191), noAyqHM 

Ry\~{P a yb-\-J z(0 a) / L\ 

(192) 

Ry2 == (P M y& J x (S) a ) / L" 

FIoAb3yHCb paBeHCTBOM (173), HafiAeM 
oi a = y (0+^2-6,)/L+/(e+82-6i)/L. (193) 

FloACTaBHB b paBeHCTBa (192) 3Haqe- 
HHH P„y H 0) a H3 (j)OpMyA (186) H (193) 
H CHHT3H J z =m d p; (p ? — paAHyC HHepuHH ) , 
noAyMHM 

^ J/ i = m a 1 [ y2 /^+ [[v (0-6,)+/ (0-6,)] X 
X (p \-\-b ^+ (y6 2 +/6 2 ) ( pl fl 6) ]/ (6L)]; 

(194) 

^,2=^a2[^ 2 //?-{K0-6,) + /(0-6,)]X 
X (p 2 z — ab)+ (v6 2 +/6 2 ) (p *+ a 2 )}/ (flL) ], 

(195) 

tag m a i= m»b / L; m A 2 =m a cilL — Maccu, 
npHXOAHiuHecH Ha nepeAHioio h 33Ahiok) och. 

Bo mhothx CAynanx mojkho CMHTaTb 
p i=ab. forAa 

^,=m„ [v 2 /R+v(Q- 6,) +/(0-6,)] ; (196) 
Ry 2 =m a 2 (v 2 /R — V& 2 — 762) - (197) 

Ecah npH stom mohcho npeHedperaTb 

VBOAOM, TO 

R y i=m a \ {v 2 /R+v§+jd); 

R y 2—m a 2V 2 /R. (198) 
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Ecah 0=0; 61 = 62=0 h /= 0 (ycTaHO- 
BHBiueecH KpyroBoe ABHX<eHHe), to 

R y i—m a iV 2 /R; 

( 1 ") 

R y 2=m a 2V 2 /R. 

OrnoLueHne ri 6 okoboA chaw, AeficTByio- 
uiefi Ha och, k Harpy3Ke, npaxoAHiueHca 
Ha KOAeca 3Tofi c^h, Ha3btBaK>T yAeAb- 
HOH fiOKOBOH CHJIofi. 

npH ycraHOBHBLueMCH KpyroBOM ABH>xe- 
HHH 

^i= Tl2 =n = « lrl /(gm, 1 )=R l , s /(gm„ ! ,)- 

= PJ(g'n,)=v 2 /(gR). (200) 

ripH HeyCT3 HOB H Blue MCH ABH>KeHHH 
r\i^r\2- Ecah yBOAOM moxkho npeHe6peub 
(djopMyjia 198), to npH bxoab b noBopOT 
(0>O) HAH yCKOpeHHOM ABH>KeHHH (/>0) 
rii>ri2, a npn BbixoAe H3 noBopoTa hah 
3aMeAJieHHH ABHX<eHHH Tl |<T|2- 

npH OOAblUHX CKOpOCTHX H3MCHeHHH yr- 

aob yBOAa, Kax bhaho H 3 paBeHCTB (194)... 
(197), HepaBeHCTBO rii>T|2 cnpaBeAAHBO 
npH BbixoAe H3 noBopoTa, a npH OoAbiiiHX 
yrAax yBOAa npH 3aiweAAeHHH ABHA<eHHH. 
Kan 6yAeT noKa3aHO b ta. 7, H3 ycAOBHH 
ycTOHHHBocTH ABHxxeHHH 6oAee XKeAaTeAb- 
HblM HBAHeTCH BWnOAHeHHe HepaBeHCTB3 

Tli>rj 2 - 

IlpoAOAbHbie peaKu,HH Ha bcaomhx ko- 
Aecax npH KpHBOAHHeHHOM ABHXKeHHH oc- 
TaiOTCH npaKTHqecKH t 3 khmh we, KaK h np« 
npaMOAHHeflHOM. /Iah pnpeAeAeHHH npo- 
AOAbHbix peaKUHH Ha BeAyiUHX KOAecax 
COCT 3 BHM ypaBHeHHe ABH>xeHHH b HanpaBAe- 
HHH npOAOAbHOH OCH (pHC. 93). IlpH ABH- 
XKeHHH no r 0 pH 30 HT 3 AbH 0 M AOpore, eCAH 
cqHTaTb sin 0 = 0 ; cos 0 =l; p 2 =ab, to 
Phx—Rx 2 — RyS — Rx I — Pb- 

riOACTaBAHH B 3TO paBeHCTBO 3HaqeHHH ; 
P»x H Ryl H3 paBeHCTB (185) h (196) h 
pernaa OTHOCHTeAbHO R x 2, nocAe np^o6- 
pa 30 BaHHft HaflAeM 

«x2= m .[ 1 + i, ( 9 - 6 r) 8 / i ]/ + ! ' 2 ( m .i 6 i + 

+ "•,^ 2 )/ K + m„o (S — 5,)9+ R xl + P,- 



IlOACTaB AHH B 3T0 paBeHCTBO 3HaqeHHH 
Rx 2 h Rx 1 H3 4>opMyA (28 ) h ( 30 ) h pewaa 
OTHOCHTeAbHO P T =M K u T r) T /r a , noAyqHM ypaB- 
HeHHe CHAOBoro 6aAaHca Ha ropH30HT3Ab- 
hoh Aopore npH kpuboahhchhom abhjkchhh 

/ > T=^K+ P B+ /> H + t,2 ( m al 6 l + m a2 6 2) /^ + 

+ m al 0 [( e “ 6 l )i+@—&l) v ]- 

riocAeAHne ABa MAeHa xapaKTepH3yioT 
COnpOTHBAeHHH ABHACeHHK), oSyCAOBACHHbie 
KpHBOAHHeHHOCTbK) TpaeKTOpHH (nOCACA- 
HHH — H3MeHeHHe KHHeTHMeCKOH SHeprHH aB- 
tomo 6 hah b ero BpamaTeAbHOM abhikchhh, 
npeAnocAeAHHH — nOTepn, CBH3aHHwe c yBO- 
aom KOAec). npH BXOAe b noBopox h npw 
pa3roHe KHHeTHqecxaa SHeprna BpamaTeAb- 
Horo ABH>KeHHH aBTOMOGHAH yBeAHMHBaeTCH 
3a cueT 3HeprHH, noABOAHMoft k BeAyiUHM 
KOAecaM ot ABHraTeAa, a npn BwxoAe H3 
noBopoTa H npw CHHJKCHHH CKOpOCTH 3Hep- 
rna yMeHbinaeTca, hto npHBOAHT k CHH>Ke- 
HHK) HeoSxOAHMOH THrOBOH CHAW. SHeprHH, 
3aTpaqHBaeMaa Ha yBOA, TepaeTca 6e3B03- 
BpaTHO. 

yqHTbmaa, hto 6i—Ryi/kyi; &2—Ry2/ky2 
h HcnoAb3ya ^opiwyAy (199), cHAy P yB 

COnpOTHBAeHHH ABH)KeHHIO, B03HHKaK)lUyiO B 
pe3yAbTaTe yBOAa, mojkho npeACTaBHTb Tax: 

P y* = v4 {™jky\ + m z2/ k y2)/ = 

=t] 2 g 2 ml/ k ynp =Glr\ 2 /k ynp , 

TAe ky„ 9 =ky]ky 2 L 2 / {k 2 y] a 2 +ky2b 2 ) — npn- 
BeAeHHWH K034>4)HUHeHT COnpOTHBAeHHH yBO- 
Ay Bcex KOAec aBTOMoOnAa. 

CHAa P y B 33BHCHT OT ocoOeHHocTefl Ka- 
qeHHH KOAec npH acActbhh Ha hhx 6 o- 

KOBblX CHA, nOSTOMy MO>KHO MHOJKHTeAb 
/y B =n 2 G a/ky„ p npH G a Ha3BaTb K03(})4)H- 

uneHTOM c o n p ot h b a e h h a xaqe- 
hhk) c y b o a o m . Ha pnc. 94 noKa3aHa 
noAyqeHHaa sxcnepHMeHTaAbHO 3aBHCHMOCTb 

f ya=f(jy) ■ 

06o3Haqaa P HB CHAy, B03HHKaK>myK) b 
pe3yAbTaTe H3MeHeHHa KHHeTHqecKofi 3Hep- 
thh BpamaTeAbHoro ABH>xeHHa aBTOMo6nAa, 
ypaBHeHHe CHAOBoro 6aAaHca npH kphbo- 
AHHeHHOM ABH*eHHH Ha ropH30HT3AbHOH 
Aopore moxkho 3anHcaTb Tax: 





CuAbi, deucreytomue npu noeopore 



141 




Phc. 94. yse^HHeHHe KoatJxJjHUHeHTa conpoTHBJieHHsi 
KaneHHio Koaeca npn yBoae 

P t=Pk + / 3 b + P h + Phb + Pys • 

n P H KpHBOJIHHeHHOM ABHJKeHHH AHH3MH- 
qecKHe HopMajibHbie peaKUHH R z cyuuecTBeH- 
ho OTjmqaiOTCH ot Tex >Ke peaKUHH npw 
np«MOJiHHeHHOM abhhkchhh. B P e3yjibTaTe 
AeHCTBHH HHepuHOHHbIX CHJI H MOMeHTOB B 
nonepeqHOH njiocKocTH, HopMajibHbie peaK- 
UHH nepepacnpeuejiHiOTCH no 6o P TaM. B Tex 
cAyqaax, Korua Hyx<Ho HaHTH peaxuHH, 
ueficTByiomHe ua Ka>KAOM H3 KOJiec, Aawe 
y AByxocHoro aBTOMoSHJia 3auaua 0Ka3bi- 
BaeTCH cTaTHqecKH HeonpejiejiHMofi. 

JXnfi Haxo>KueHHH peaKUHH R 2 noJib3ytoTca 
CJieuyiOUJLHM n P H6jlH>KeHHbIM MeTOUOM. Abto- 
MoSHJib (hjih 3BeH0 aBTonoe3Aa) paccMaT- 
pHBaiOT Kan CHcreMy, cocroHiomyK) H3 Maccw, 



Harpy3Ka ot ueficTBHH koto P oh nepeAaeTca 
Ha aopory qepes ynpyrne sjieMeHTW noABec- 
kh (n o a p e c c o p e h h a a Macca), h 
Macc, Harpy3Ka ot AeftcTBHH koto P mx nepe- 
AaeTca Ha Aopory HenocpeACTBeHHO qepe3 uih- 
hw (HenoApeccopeHHbie Maccbi). 
noA AeHCTBneM nonepeuHwx momchtob npo- 
hcxoaht KpeH (nonepeuHbiH naKAon) noA- 
peccopeHHOH Maccbi OTHOCHTeAbHo HenoApec- 
copeHHwx Ha yroA tj) K p (yroA KpeH a) 
(pHC. 95, 6 ). CMHTaiOT, MTO KpeH npOHCXO- 
AHT OTHOCHTeAbHO HCKOTOpOH npHMOfi B\Bi 

( P hc. 95, a), Ha 3 WBaeMbiH ocbio KpeH a. 
Tohkh By h Bi nepeceueHHH och KpeHa 
c n-nocKOCTHMH, npoxoAaiUHMH nepneHAH- 
KyAapHO Aopore qepe 3 och nepeAHHX h 
OCH 33 AHHX KOAec, H 33 bIBaK)T UeHT P 3 MH 
KpeHa nepeAHeft h 3 aAHeii noABecOK, a AJiHHy 
nepneHAHKyAapa /i Kp , onymeHHoro H 3 ueHT- 
pa noApeccopeHHofl Maccbi Ha ocb KpeHa, — 
ruieqoM KpeHa. 

riOAOHceHHe ueHTpoB KpeHa, a CAeAOBa- 
TeAbHO, H OCH KpeHa, 33 BHCHT OT KHHe- 
M 3 THKH noABecoK. HanpHMep npH 33 BHCH- 
moh noABecKe Ha npoAOAbHbix peccopax 
ueHTp Kpeua HaxoAHTCH b oaockocth, npo- 
xoAHiuefi qepe 3 yuiKH peccop. ripn He 33 BH- 
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chmux noABecKax ueHTp KpeHa mojkct pac-. 
nojiaraTfaca Bwuie, HH>xe ypoBHH AoporH 
hah coBna^aTb c hhm. 

I"Ioa AeftcTBneM nonepeMHHx momchtob 
3a cneT Ae<))opMauHH luhh nponcxoAHT 
TaK»e HaKJioH HenoApeccopeHHbix Macc, oa- 
Haxo 3HaqeHne ero mhao, hm moxkho 
npeHedperaTb. 

CoCTaBHM ypaBHeHHH ABH>KeHHH noApec- 
copeHHofl h HenoApeccopeHHOH Macc npH 

cAeAyiomHx AonymeHHHx: sin-ip Kp ='ii?Kp ; 

cose=l; ueHTpu HenoApeccopeHHbix Macc 
pacnoAOHceHW Ha bwcotc r A nocpeAHHe KOAeH, 
uemrp noApeccopeHHOH Maccw npH oTcyrcT- 
bhh KpeHa HaxoAHTCH b njiocKocTH, nep- 
neHAHKyAHpHofi Aopore, npoxoAHiuefi qepe3 
npOAOAbHyio ocb, nonepenHbie ycxopeHHH 
j y ueHtpoB noApeccopeHHHx h HenoApecco- 
peHHbix Macc, paBHbi nonepeqHOMy ycxope- 
HHK) ueHTpa Macc aBTOMOGHAH, nOACHHTaH- 
HOMy no (J)opMyAe (181). 

Ha noApeccopeHHyio Maccy co CTopoHbi 
HenoApeccopeHHbix AeftcTByioT peaKTHBHwe 
chaw P y „i, P y n2 , npHAOHceHHwe b ueHTpax 
KpeHa Bi, B% h peaKTHBHue momchtw M p i, 
M p2 , B03HHKaiom.He b pe3yAbTaTe yrAOBwx 
Aei})opMauHH ynpyrHx SAeMeHTOB noABecKH 
(3 th chaw noKa3aHbi Ha pHc. 95, e h a cnAom- 
hwmh UBeTHWMH cTpeAKaMH) . B pe3yAbTaTe 
KpeHa cHAa thxkccth G nA noApeccopeHHofi: 
Maccw He npoxoAHT qepe3 ocb KpeHa h co 3- 
AaeT OTHOCHTeAbHO Hee MOMeHT G nA /i A ntyi<p. 
H3 ypaBHeHHH abhxkchhh noApeccopeHHofi 
Maccw OTHOCHTeAbHO och KpeHa MO>KHO 3a- 
nncaTb 

Mpi -|- M p2 = m n!l h K p(jy -(- g’^p) J n&x $ xp > 

rAe JnA x — MOMeHT nifiepuHH noApeccopeHHOH 
Maccw OTHOCHTeAbHO 3TOH OCH. 

PeaKTHBHbie chaw 

Rynl~ j y b n / 

Pyn2 ^n A jy l^-"> 

rAe a n h b n — paccTOHHHH ot ueHTpa noA- 
peccopeHHOH Maccw cooTBeTCTBeHHO ao ne- 
peAHeii h 3aAHefl ocen. 

CqHTaiOT, hto cyMMapHwfi peaxTHBHWH 
MOMeHT M p = Mp] -\-Mp2 pacnpeAeAHeTcn no 



OCHM nponopUHOHaAbHO yrAOBblM >KeCTKOC- 
THM Cy\ H Cyl HX nOABeCOK 

Afpl — MpCyl /{Cy\ -f- Cy?)', 

Afp2 — MpCyV /(Cy\ -)- Cy2). 

YrAOBOH JKeCTKOCTbK) n O A B e C- 
K H H33WBaiOT OTHOUieHHe MOMCHTa, BbI3bI- 
naioiuero xpen noApeccopeHHOH Maccw k yr- 
Ay KpeHa. 

H3 ypaBHeHHH momchtob nepeAHen He- 
noApeccopeHHOH Maccw OTHOCHTeAbHO tomkh 
0 H t (pnc. 95 , e uBeTHwe uiTpnxoBwe CTpeA- 
kh) HaiiAeM R t \%B + M 9 \ + Pyn\h\ + 
-f tn nn \j y r sl —Q,5(ni njl + m m )gB, ho m nA i + 

-fm„ni = m a i. OTKyAa 

Rz\6 = 0,5m a ig — (Afpi -f - P yni h\ -f- 

+ m Hn i j y r a )/B. (201) 

TaKHM H<e o6pa30M H3 ypaBHeHHH momch- 
TOB OTHOCHTeAbHO TOMKH 0 „i HaHAeM 

Rz 1 H * =: 0,5/TZ a 2 g — (Alpl P yni -\~ 

+ rn m \j y r a )/B. (202) 

B ypaBHeHHHx (201) h (202) m HI ,i — ne- 
peAHHH HenoApeccopeHHan Macca. HHAeKca- 
mh B h h o6o3Haqenw peaKUHH R z y BHyT- 
peHHero h Hapy>KHoro OTHOCHTeAbHO ueHTpa 
noBopoTa KOAec. AHaAorHMHbie ypaBHeHHH 
noAyqaiOTCH h aah 3aAHeH och. 

OopMyAbi aah onpeAeAeHHH KHHeMaTH- 
qecKHx napaMeTpoB (R, C, w, v y , j y ), a TaK>xe 
cha HHepuHH h peaKUHft AoporH cnpaBeA- 
AHBbi Kax npH yBOAe, Tax h npH CKOAb^e- 
hhh KOAec. B nocAeAHeM cAyqae b hhx bmccto 
6 HyncHo noACTaBAHTb u CK /y. 

§ 49 . ypaBHeHHH KpHBOAHHeHHOTO 
ABHHCeHHH 

3HaH CHAbI HHepuHH, MOMHO HanHCaTb 
ypaBHeHHH 6 oxoBoro h xypcoBoro ABH>Ke- 
HHH 3BTOM06hAH. ByAeM CMHTaTb, MTO 
0, 8 i H 82 HeBeAHKH H HX KOCHHyCbl 
paBHbi eAHHHue, a cHHycw caMHM yrAaM. 

YpaBHeHHe 6oKOBoro abhjkchhh ueHTpa 
Macc 3anHuieTCH Tax (cm. pHc. 93): 

Pay = m a (U0)a + Vy) = k y \ 8l + k y ^2 ~ 

-R x i0. (203) 

Ecah nepeAHHe KOAeca HeBeAymne, to 
Rx\ = Rz]fa, H nOCAeAHHM MAeHOM npaBofi 
qacTH paBeHCTBa (203) mo>kho npeHeSpenb. 





y panne huh KpueoAuneCiHoeo deuotcenun 
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Bbipa3HM yrjibi §1 h 82 nepe3 v y h (o a . 
Peuiafl cobmcctho paBeHCTBa ( 173 ) h ( 184 ), 
nojiyqHM 



8i = 0— (acoa+y^/y; 
6 2 = (6(O a — v y )/v. 



( 204 ) 



riocjie noACTanoBKH 3 HaqeHHH 61 h 82 b 
ypaBneHHe ( 203 ), HafiAeM 

+ w,[ o + ( k, tl a — k^b) /(m,v)] - 

— b u] 0 /m a = 0 . ( 205 ) 

B ypaBHeHHe ( 205 ) bxoabt HeH 3 BecTHbie 
Vy h (o a . Rah cocTaB^eHHH BToporo ypaB- 
HeHHH BOCnOJlb 3 yeMCB paBBHCTBOM ( 190 ) 

J 2 o} a = ky i 8 1 a — kytbib. ( 206 ) 



nOACTaBJIHfl B 3 TO paBeHCTBO 81 H 62 
H3 paBeHCTBa (204) h CMHTan J 2 = m a ab, 
nojiyqHM 

a) a + (d a( fe ! /i a2 +^^ 62 ) / ( m a abv )+ 

+ v y{ k y\ a - k y2 b )/( m * abv )- 

— * J,, 0 / (m B fr)= 0 . (207) 

TaKHM o 6 pa 30 M, KypcoBan h SoKOBan peax- 
uhh CBH 3 aHbi c yrjiOM noBopoTa ynpaB- 
jiaeMbix KOJiec, a cAeAOBaTeAbHo, h c yrjiOM 
noBopoTa pyjieBoro Kojreca (ynpaBAHiom,HM 

B03AeHCTBHeM BOAHTejlfl), AByMH AHCfxJjepeH- 

uwajibHbiMH ypaBHeHHHMH nepBoro nOpHAKa, 
B KaJKAOe H 3 KOTOpbIX BXOAHT V y H ( 0 a . 
CHCTeMa ypaBHeHHH nepBoro nopHAKa 

Mon<eT 6 biTb 3 aMeHeHa AByMH He 33 BHCHMH- 

mh ypaBHeHMBMH BToporo nopBAKa. ByAeM 
CMHTaTb, mto v a — const. 

Rjih noAyqeHHB ypaBHeHHB OTHOCHTeAbHO 
v y npoAH(})(j)epeHUHpyeM ypaBHeHHe (205) 

no BpCMSHH 

V y+ v y( k y\ + k y2) / ( m a y ) + 



+ [ y + ( k y\ a ~ k y 2 b )/ V ] ® a- k yl §i m a = 0 • 

Hckaiomhb h 3 nojiyqeHHoro ypaBHeHHB 
(o a , noAb 3 yBcb ypaBHeHHeM ( 207 ), HaHAeM 



Vy+Vy{ k y\ + k y 2 )/ { m J>)+[v + { k y\ a - 

~ k y 2 b )/ V ][^ a ( k yi a 2 +k y 2 b 2 )/ (/ m a abv)+ 
+ Vy( k y\ a ~ k y 2 b )/ ( m B abv )~ 
-kyP/{"ip)]-k y ^/m= 0. ( 208 ) 



OnpeAeAHM H3 ypaBHeHHB (205) to a h 
noACTaBHM ero 3HaneHHe b npeAbiAym.ee 
ypaBHeHHe. FIocAe npeo6pa30BaHHH noAyqHM 

v y ~\-mvy-\-pVy = q y $ + q y 2®. (209) 

IlpoAH(J)4)epeHUHpoBaB ypaBHeHHe (207) 
h 3aweHHB b noAyneHHOM ypaBHeHHH 
v y h Vy, HaiiAeHHbie aHaAornnHO co a h 
(Oa, HMeeM 

(O a ~f- mO) a p(O a = £}w\& Qw2®- (210) 

3Aecb m = g{i i + &)/»; p = g\(Z 2 — SiW 
/g£ + £i£2]/a 2 ; <7«/i — £ 1 bg/L\ Qy2—t>\g\^2b 
— v 2 /g)/{vl)\ q w \=t\g/L\ q W 2 = t,iUg 2 / 
/(vL) I Ci — kyi/(m ni g) h U = by2/{mrtg) — 
yAeAbHbie KOSC^HUHeHTbl COnpOTHBAeHHH 
cooTBeTCTBeHHO nepeAHefi h 3aAHefi ocen] . 

PeuiaB ypaBHeHHB (209) h (210), mohcho 
O npeAeJIHTb 3aBHCHMOCTb KypCOBbIX H 6 oko- 
Bbix napaMeTpoB abhjkchhb 3btomo6hah 
ot ynia noBopoTa ynpaBABeMbix KOAec, a, 
3H3B nepeAaToqHoe mhcao pyAesoro ynpaB- 
AeHHB, — 33BHCHMOCTb OT yTJia nOBOpOTa 
pyAeBoro KOAeca. 

npH H3BeCTHMX (O a H Vy, MOXKHO HaHTH 
B KaXKAblH MOMeHT BpeMeHH KOOpAHHaTW 
r| H C B HenOABH>KHOH CHCTeMe KOOpAHHaT 
COt] (cm. phc. 92) ueHTpa Macc 3 btomo6h- 
AB (TpaeKTOpHJO erO ABH>KeHHH) H Kypco- 
boh yroA y- 

IloAb3yBCb paBe.HCTBaMH (175) h (176) 

H npHHHM3B BO BHHM3HHe, MTO iH a =dy/dt , 
HafiAeM 

r) =)(ycosy — VyS\ny)dt~\-Ci ; (211) 

C = $(usin y + v y cos y)dt + C2 ; (212) 

Y=Jwa dt-\-Cz\ (213) 

TAe C\, C2 H C3 npOH3BOAbHbie nOCTOBHHbie, 
onpeAeABeMwe no HaqaAbHWM ycaobhbm. 
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§ 50. KpyroBoe ABHweHHe 

ripH KpyroBOM ABH>KeHHH c u=const 
b ypaBHeHHH (210) 0=0; oj a =0 h co a =0 
h, cjieziOBaTe^bHO, p(a a —q W iQ. 

FloACTaB^HH b 3 to ypaBHeHHe 3 HaqeHHR 

p h q w2 , nojiyMHM 



/- + t- 2 (s 2 -s l )/ (gs,e 2 ) 



L + y2 ( m a2/ A y2- m al/ A yl) 

FIoCKOAbKy (x) z =v/R , TO 
r v l + » 2 (t 2 -S|)/(gS i! ti) 2 

<o a e 

TaKoe axe 3HaqeHHe R mo>kct 6biTb 
nojiyneHO HenocpeacTBeHHO H3 $opMyAbi 
( 170 ). Y.qHTbiBaB, mto 6i = R y ]/ kyi \ 62= 
=Ry 2 /kyi h 3HaqeHHH Ry { h R y 2 H3 cjjopMyjibi 
(199) Hafl/ieM 



8i = m a iu 2 / {k yi R)\ 

&2=m a 2v' 2 / (ky^R). 



(216) 



IlOACTaBAHH 3 HaqeHHH 81 H 62 B paBeHCTBO 

(170 ) h peuiaa ero oTHOcHTeabHO R, 
nojiyqHM 



R— [L—v 2 (m a 2 /ky 2 —m al /ky\)]/Q. (217) 

Bhipa>KaH m a 2 /k y 2 h m a \/k y \ qepe3 yaeAb- 
Hbie K03(j)(J)nu.HeHTbi conpoTHBJieHmi yBoay, 
nojiyqHM (JjopMyAy (215). 

H3 Bbipa>KeHHH (215 ) h ( 217 ) bhaho, qTO 
npH HeH3MeHHOM yrjie 0 paanyc R 33 bhcht 
ot v, npnqeM xapaKTep 3Tofi 3aBHCHMOCTH 
onpeaeAneTcn 3HaqeHHeM a 3H3 Kom kosc^h- 
UHeHTa npw v 2 . Ha30BeM k nB =m a 2 /k y 2 — 
— m al /ky i =(£i — £2)/(g£lC2) K03(J)(t)HUHeH- 

tom noBopaqHBaeMOCTH. 

OopMyjibi (214 ) h ( 217) npw stom mojkho 

3anncaTb TaK 

co a = vQ/(L-k lla v 2 ): (218) 

R={L-k na v 2 )/Q. (219) 

Ecah k„ B > 0 , to c yBejiHqeHHeM ckopocth 
v paanyc R yMeHbiuaeTca, a CKopocTb w a 
yBeJlHMHBaeTCH. flpH fe nB <0 B03p acT3H we 



v npHBOAHT k yBejinqeHHio R h yMeHbuieHHio 
0 ) a . 

Ecah /j nB =0, to BejiHqHHa R He 33 bhcht 
ot ckopocth v t a CKopocTb o> a nponop- 
UHOHajibHa eii. 

nojib3yacb paBeHCTBaMH (216), HaftaeM, 
hto nepBOMy cayqaio cooTBeTCTByeT Hepa- 
BeHCTBO 82 > 8 i — npH 3 H 3 K H 36 biToqHofl no- 
BOpaqHBaeMOCTH; BTOpoMy — HepaBeHCTBO 
82 < 6 | — npH3H3K HeaOCTaTOMHOH HOBOpa- 
qHBaeMOCTH; TpeTbeMy — paBeHCTBO 62= 
=61 — npH3H3K HeftTpajibHOH noBOpaqHBa- 
eMOCTH. 

OiHomeHHe w.,/0 mokct cayaKHTb xapaK- 
repHCTHKOH qyBCTBHTejlbHOCTH aBTOM 06 HAH 
k B03aeHCTBHio na Hero BOAHTe^iH qepe3 
pyAeBoe ynpaBAeHHe (qyBCTBHTeAbHOCTb k 
ynpaBaeHHio). 

H 3 paBeHCTBa (218) cAeayeT, hto npn 
HeHTpaabHOH noBopaqHBaeMOCTH o> a /0= 
= v/L , npn HeAOCTaTOHHOH co a /0<y/L, 
npH H36bITOqHOft O)a/0>u/L. 

TaxHM o6pa30M, Tun 3 btomo6hab no 
noBopaqHBaeMOCTH MO>KeT onpeaeAflTbCH 
HeCKOvTbKHMH npH3HaK3MH: 

h 3 6 bi t o m h a !i noBopaqHBa- 

CMOCTb t,2>^i; m a 2k y \>m a \k y 2\ 8 2 >8i ; 

<«)a/0> v/L\ 

x e a o c r a - <•» q h a « noeopaMHBa- 
CM Ov T b ^2<C Males', ^2<C 6|» 

< v/L: 

JieiiTpajibHafl noBopaqHBae- 

MOCTb Z,2 = t\', rn a2 ky\ = m a \k y 2 ; 82 = 81 ; 

w a /0 = y/L. 

IlepBbie ABa npH3HaKa no3BOAHK)T cyaHTb 
0 xapaKTepe noBopaqHBaeMOCTH 3 btomo6hah 
no ero KOHcrpyKTHBHbiM ocoOchhocthm. 
TpeTHft h qeTBepTbifi MoryT 6biTb HcnoAb30- 
BaHW aah 3KcnepHMeHT3AbHoro onpeaeae- 
hhb noBopaqHBaeMOCTH. 

K034>4>HUHeHTbr ky\ H ky2 33BHCBT OT 
V H 0 . K03(J)4)HUHeHTbl H3MCHHIOTCH He 
TOAbKO B pe3yAbTaTe yBeAHMeHHH CKOAbJKe- 
hhh b KOHTaKTe, ho h b CBH3H c nepe- 
pacnpeaeAeHHeM HopMaAbHbix peaKunfl Ha 
Ka»AOM H3 KOAeC MOCTa, BbI3bIBaeMOM 
KpeHOM ny30Ba npn noBopoTe, aonoAHHTeAb- 
Hbix nOBOpOTOB KOAec H H3MeHCHHeM HX 
pa3B3AOB npH KpeHe. 3 t 0 npHBOAHT K H3Me- 
HeHHto noBopaqHBaeMOCTH, hto mokho npo- 

HAAlOCTpHpOBaTb rpa(j)HKaMH 33BHCHMOCTH 





Kpyeoeoe dauacenue 



145 












1 




A 








// 


/ 








L 











Phc. 96. 3aBHCHMocTH napaMeTpos nosop aq h becm octh : 

a — KpHBHSHM ot yr.na noBopoTa py^eBoro KOJieca; 
6 — qyBCTBHTe^lbHOCTH OT CKOpOCTH; 1— HefiTpa^bHafl 
noBopaqHBaeMOCTb; 2— HeaocTaTOMHaa 

noBopaqHBaeMOCTb; 3 — H36biroqnaH 
noBopaqHBaeMOCTb 

KpHBH3Hbi K=\/R or yrvia noBopcnra a p 
pyjieBoro KOjieca (pac. 96, a) h qyBCTBH- 
TejlbHOCTH C0a/6 OT CKOpOCTH V (pHC. 96, 6). 

ZIjih aHajiH3a noBOpaqa BaeM octh no rpa- 
4>HKy K—f( Op), nojib3y«cb ^opMyjion (219) 

H npHHHMan BO BHHMaHHe, HTO 0 = <Xp/Wpy, 
nojiyMHM K = a p /[« py (L — k„ B v 2 )] (r^e M py — 
nepe^aTOMHoe mhcjio pyjieBoro ynpaBJieHHfl) . 
XUfl aBT 0 M 06 HjiH c HeHTpajibHOH noBopa- 
MHBaeMOCTbio K— Op/(La py ) . Tlpn « py /const 

3aBHCHMOCTb K—f((Xp) BbIpa>KaeTCH npHMOH 
1 (pHC. 96, a) C yrJIOBbIM K03(|)(f)HUHeHT0M 

1 / Lllpy. 

Ecjih KpHBan 33 bhchmocth K=f( a p ) npH 
o=const npoxOAHT Bbnne npnMOH HeHTpajib- 
Hofl noBopaqHBaeMocTH, to aBTOMoSwjib 
oSjiaAaeT H36biTOqHOH noBOpaqHBaeMOCTbio, 
a ecjiH HH>Ke — HeAOCTaTOqHoft. JlHHeHHaH 
33BHCHMOCTb K=f(ap) yKa3blBaeT Ha noc- 
tohhctbo K03(J)(})HUHeHTa noBopaqHBaeMocTH 
k, :B . Bbinyioibie KpHBbie K—f( Op) cootbct- 
CTByiOT aBT0M06HJ!HM, y KOTOpbIX c yBejin- 
qeHHeM a p HeAOCTaTOMHaa noBOpaqHBa- 
eMOCTb (KpHBbie 2) B03paCTaeT HJIH H36bl- 
ToqHan (KpHBbie 3) yMeHbuiaeTCH, BorHy- 
Tbie — cBHAeTejibCTByiOT 06 oSpaTHOM. Ecjih 
K pHBan K=f(a p ) nepeceKaeT npnMyio Heirr- 
pajibHOH noBopaqHBaeMocTH, to aBT0M06njib 
b oahom AHana30He H3MeHeHHH «p o6jia- 
AaeT HejaocTaToqHofl, a b ApyroM — h36h- 
TOHHOH noBOpaqHBaeMOCTbio. 3aBHCHMOCTH 
coa /0=f(u) y aBT0M06Hjiefi c HeftTpajibHOH 
noBOpaqHBaeMOCTbio cooTBeTCTByer npHMan 
1 (pnc. 96, 6) c yrjioBbiM kos^huhchtom 
1 /L, c HeAOCTaToqHOfl noBOpaqHBaeMOCTbio 



0 0,08 0,16 424 0,32« <v pafl 

Phc. 97. 3aBHCHMOCTb yaeabHux 6 jiokob chji ot yraoB 
yBoaa: 

/— fljifi nepeiiHero MOCTa; 2— ajih 3aaHero MOCTa 

BbinyKJian KpHBan 2 h c H36biTOHHOH 

BornyTan 3. 

ripH H36bITOMHOH noBopaqHBaeMocTH c 
yBejiHqeHHeM ckopocth v qyBCTBHTeJibHOCTb 
O)a/0 CTpeMHTCH K SeCKOHeqHOCTH, a npH 
HeAOCTaTOHHOH — k MaKCHMajibHOMy 3Haqe- 
HHIO (co a /0)max- OnpeAeJIHB O) a /0 H3 paBCH- 
CTBa (218) h npnpa bhhb Hyjno npoH3B0A- 
Hyio no v ot npaBOH qacTH, HaflaeM cko- 
pQCTb , COOT BeTCTByiOinyiO ( COa/0) max, 
v—sjL/k „ B . MajKCHMajibHoe 3HaqeHHe 
(Wa/0)max— 0,5 t/^ 7 ^hb • 

rpacfjHKH pnc . 96, a h 6 MoryT 6biTb nojiy- 
qeHbi SKcnepHMeHTajibHO jih6o pacqeTHbiM 
nyTeM no cfiopMyjiaM (218) h (219). 

B Tex cjiyqanx, KorAa KostJicjiHUHeHT 
noBopaqHBaeMocTH k„ s H3MeH«eTCH c H3Me- 
HeHHeM v h Op, AJin onpeACJieHHH R h o) a 
MO>KHO B0Cn0Ab30B3TbCB ripH6jIH>KeHHbIM pe- 

uueHHeM no MeTOAy noc-neAOBaTeJibHbix 

npH6AH>KeHHH (HTepaUHH), KOTOpblH 3aKJIIO- 
qaeTCH b cjieAyiomeM. B KaqecTBe rpySoro 
npHgAHxceHHH AJin noAcqeTa k nB 6epyT 3Ha- 
qeHHe k y \ h k y 2 Ha ahhchhom yqacTKe 
33BHCHMOCTH P y =f(Q). IlOACTaBHB HaHACH- 

Hoe 3HaqeHHe k„ e b 4>opMy^y (219), Haxo- 
aht R h no 0opMyAaM (199) cootbct- 
CTByiomne peaxuHH R y \ h R y 2 . 

no rpa^HKaM P y =f( 6) aah HaiiAeHHbix 
Ry\—P y \ h R y 2 =Py 2 onpeAeAHioT 61 h 62, 
3Han KOTopbie, noAyqaiOT 3HaqeHHH k y \-, k y 2 h 
AJ in cjieAyiomero npTi6AHH<eHHH. npouecc 
BbiqncAeHHH npOAOAx<aeTcn aq noAyqeHHH 

R c 3aA3HHOH TOqHOCTbK) np«6AH>KeHHn. 

H. M. neB3Hep npeAAO>KHji aah CAyqan, 
KorAa k y \ h k y 2 HenocTOHHHbi, rpacfjHqecKHH 
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MeTOA onpeflejieHHsi 3 aBHCHM 0 CTefi Me>KAy 
R H 0 . flo SKCnepHMeHTajIbHbIM 33 BHCH- 
M 0 CTHM Py\—f\(6\) H Py2=f 2(82), FlpHHHMafl 
BO BHHMaHHe, MTO P y l=Ryl H P y 2—R y 2, 
ctpoht BcnoMOraTejibHbiH rpacjjHK R y \j 

/( m a ig)=/(8i ) h R y t/ (m a 2g)=f{&2) ■ 

IlocKOjibKy Ry\/(m a ig)=Ry 2 /m a 2 g=r\, to 
no och op^HHaT BMecTO R y \f{m a \g) h 
Ryi! (m a2 g) OTKjiaabiBaiOT tj (pnc. 97 ). 
nojTb3yacb rpa^HKOM pnc. 97 , mo>kho h3hth 

33 BHCHMOCTb T ^ = /( 62 — 6|) H [lOCTpOHTb 

Tpa(j)HK 3 TOH 33 BHCHM 0 CTH (uBCTHbie KpHBbie 

Ha pnc. 98 ). KpHBaa npaBofl nacm 
rpacfjHKa cooTBexcTByeT H 36 biToqHOH, .ne- 
BOfi— HeflOCTaTOMHOH nOBOpaHHB aeMOCTH . 

ZIjih naHeceHHH Ha rpa<J)HK pnc. 98 3 a- 
BHCHMOCTH X\ = f(L/R) Bbipa>KeHHe y^e/lbHOft 
iionepeqHofl cham cjieAyex 3 anncaTb Tax: 

t) =v*/ (gR)=v 2 L/(gLR)=A v L/R. 

CjieAOBaTejIbHO, rpacJ)HKOM 3 aBHCHMOCTH 
t ]=f(L/R) HBJiaeTca upHMaa c yiviOBbiM 
K 03 (|)(f>HUHeHTOM A v —V 2 /gL. 

XUia onpeAejieHHH R npn 3a^aHHbix 
0 i h v\ npOBOAHT Jiyq Od r| —f{L/R), coot- 

BeTCTByiOmHH 33 /l.aHHOH CKOpOCTH U|. Ha OCH 
adcuHcc BjieBO ot tomkh O oTK-naAbiBaiOT 
0Tpe30K Ob', paBHbifi b npHHHTOM MaciuTa6e 
3 ajiaHHOMy 0 t h npoBOAHT H 3 tohkh b' 
npHMyio, napajuie^bHyio Jiyqy Od. 

Hepe 3 TOMKy b" nepeceqeHHH 3 T 0 fi npHMOH 
c KpHBofi t) = [( 62 — 6 1 ) npoBOAHT npHMyio, 
napaJiJiejibHyio och a6cimcc ao nepeceqeHHH 




b TOHKe a c jiynoM Od. A6cuncca tohkh 
a onpeAenaeT cooTBexcTByiomee 3 aAaHHbiM 
ycjiOBHHM OTHOuiGHne L/R\, a cjiej,OBaTejib- 
HO, npH H 3 BeCTHOM L, HCKOMOe 3 H 3 MeHHe 

R 1 

a b"=Ob'=Qr, b"c= 62-6,; 
ac=0+62— b\=L/R\. 

Ha pnc. 98 n0Ka3aH npHMep onpejiejieHHH 

R AAH aBTOM06HJIH C H36bITOMHOH nOBO- 
paMHBaeMOCTbK). y aBT0M06HJlH C HeAOCTa- 
tohhoh noBOpaHHBaeMocxbK) npHMyio, na- 
pajuiejibHyio och aScuHcc, npoBOAHT qepe3 
TOHKy b'{, npHHaAJieH<aui.yro kphboh t)= 
==[(62—61) b jieBOH nacTH rpac})HKa. 

I"IOAb 3 yHCb 3 THM >Ke MCTOAOM MO>KHO 
pernHTb odpaTHyio 3 aAaqy — onpeAeAHTb 
O2 npn 3 ajiaHHbix a 2 h R2. M3 tohkh c a 6 cunc- 
coft L/R2 BOCCTa HOBHTb nepneHAHKyjinp 
h qepe 3 Toqxy a 1 ero nepeceqeHHH c jiyqOM 
Od\, cooTBeTCTByiomHM ckopocth t> 2 , npo- 
BecxH npHMyio, napajijiejibHyro och aficuncc. 
Kax BHAHO H 3 nOCTpOeHHH pHC. 98, 0 Tpe 30 K 
ai&i b npHHHTOM MacuiTaSe paBeH hckomo- 
My 02. 

§ 51. flepexoAHbie npoueccw 

KpyrOBoe ABH>KeHHe B03HHKaeT He cpa3y 
nocne noBOpoxa KOJiec Ha nocTOHHHbiH yroji 
0 . B pe3yjibTaTe noBopoTa xojiec bo 3 hhk 3 iot 
CHJIbI, H3MeHJHOLU,He OnpeACJieHHbiM o6pa30M 
HanpaBAeHHe abhjkchhh aBT 0 M 06 Hjin, OAHa- 
KO HaAHHHe HHepUHOHHbIX (})aKTOpOB npH- 
boaht k TOMy, hto HOBbie napaMeTpw 
ABHH<eHHH ycTaHaBJiHBaiOTCH He cpa3y, a 
qepe3 Kaxoft-To npOMen<yTOK BpeMeHH, b Te- 
qeHne KOToporo HecMOTpn Ha to, hto 
0=const, napaMeTpbi ABH>xeHHH (o a , v y H3Me- . 
hhiotch. Ilpoixecc H3MeHeHHH napaMeTpoB 
ABHHteHHH npn nepexoAe ot oahoto ycTa- 
HOBHBinerocH pe>KHMa k ApyroMy na3biBaiOT 
nepexoAHbiM. flepexoAHbie npoueccbi npeA- 
inecTByiOT Aio6oMy ycTaHOBHBuieMycn abh- 
«eHH10. OhH 3aHHM3K>T 6oAbujyio qaCTb 
BpeMeHH . ABH>xeHHH h HMeioT 6ojibuioe 
3HaqeHHe npH ouenKe ynpaBAaeMOCTH. 

XapaxTepncTHKH nepexoAHbix npoueccoB 
mo>kho nojiyqHTb, peinaa paBeHcxBa (209) 
h (210), HMeKMime o6mee xapaKTepncTH- 
qecKoe ypaBHeHHe X 2 -\-m\-\-p=0. KopHH xa- 
paKTepHCTHqecKoro ypaBHeHHH 




nepexodnue npoqeccbi 
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X 12 = — m/2 ± Vm 2 /4 — p . 

B 3aBHCHM0CTH ot 3H3Ka noAKopeHHoro 

Bbipa>KeHHH BO3M0>KHbI ABa CAyqaA: 

1. m 2 /4 — p> 0, npH 3 tom o6iuhh HHTerpaA 
onpeAeAAeTCA paBeHCTBOM 

U= C ) expXi t+ C 2 expX2/, ( 220 ) 

TAe C| H Cs — IlpOH3BOJlbHbie nOCTOHHHbie. 

riOACTaBJIHH BMeCTO tit H p HX 3HaqeHHA 
H3 (210) HafiAeM, HTO npHHHTOe H€pa- 
BeHCTBO COOTBeTCTByeT yCAOBHAM £>2 — £|«<0 
HAH £2 — gi> 4v 2 /gL. 

IlepBoe H3 3thx ycAOBHH npH J z =m a ab 
onpeAeAHeT H36brroqHyio noBOpaqHBaeMOCTb. 
CAeAOBaTeAbHO, y aBTOMOOHAeft C H36bITOq- 
Hoft noBopaqHBaeMocTbK) nepexoAHbift npo- 
uecc HMeeT SKcnoHeHUHaAbHbift xapaKTep. 
Bxopoe HepaBeHCTBO cnpaBeAAHBO aaa 3bto- 

M06HAA C OOAbLUOH HeAOCT3TOMHOH nOBO- 

paqHBaeMOCTbK) npH MaAbix CKopocTAx 
ABHJKeHHH. B 3THX yCAOBHHX 3KCnOHeHUH3Ab- 
Hbifi xapaKTep HMeeT nepexoAHWH npouecc 
H AAA aBT 0 M 06 HAefi C HeAOCTaTOHHOfi nOBO- 
paHHBaeMOCTbio. 

2. m 2 /4— p.<0, TorAa o6iuhh HHTerpaA 
U =exp ( — 0,5 mt)(^C j cos -\'p — m 2 /4 / + 

+ C 2 sin -\jp — m 2 /4 /) . (221) 

npHHATOMy HepaBeHCTBy OTBeqaiOT ycAO- . 
BHA £ 2 >£b »AH C2 — Cl <*V 2 /(gL), KOTOpbie 
cnpaBeAAHBbi aaa aBTOMOdHAeft c HeAOcra- 
TOMHOfi flOBOpaHHBaeMOCTbK). CAeAOBaTeAb- 
HO, npH J z =tn a ab y aBTOMoOnAeft c' HeAOCTa- 
TOMHOft noBopaqHBaeMocTbK) nepexoAHbie 
npoueccw HMetOT KOAeOaTeAbHbiii xapaKTep 
3a HCKAK)MeHHeM CAyqaeB, KorAa £ 2 — £i> 

> 4 v 2 /(gL). 

PaBeHCTBO (221) mojkho npeACTaBHTb b 
6oAee yAoOHOfl <{)opMe. 06o3HaqHB C|= 
==<4sin<p; C2=/l2Cos<p, rue A h <p — HOBbie 
npOH3BOAbHbie nocTOAHHbie, ypaBHeHHe 
( 221 ) 3anHmeM 

U=Aexp(— 0 , 5 m^)sin((o/+fp), ( 222 ) 

rAe «=i/p — m 2 /4 — qacTOTa KOAeSaTeAb- 
hoto npouecea. 



H 3 paBeHCTBa (222) bhaho, qTO A abaa- 
eTCA HaqaAbHofi aMnAHTyAoft, a q> — <|>a30- 
bum yrAOM. 

H3MeHeHHA napaMexpOB ashhcchha v y 
h <0 a npn nepexoAHWx npoueccax onpeueAA- 
jotch HHTerpaAaMH HeoAHOpoAHUx ypaBHe- 
HHH (209), (210), KOTOpbie HaXOAATCA 

cyM MHpoBaHHeM o6ih,hx HHTerpaAOB V h 
qaCTHWx HHTerpaAOB, 3aBHCAiUHx ot npaBbix 
qacTefi q y h q w . 

XapaKTep nepexoAHorp npoueeca HMeeT 
Ba>KHoe 3HaqeHne aaa ouchkh noBeAOHHA 
2 btomo6haa, Kax ynpaBAAeMoro o6i>eKTa, 
nocKOAbKy 3 tot npouecc abaactca npaKTH- 
qecKH HeynpaBAAeMbiM. 

H 3 ypaBHeHHH (220) h (222) CAeAyeT, 
qxo b o6mHft HHTerpaA He bxoaht yroA 0, ko- 
TOpblH BOAHTeAb MOJKCT H3MeHATb no CBOeMy 
yeMOTpeHHK). 

B TeopHH ynpaBAeHHA nepexoAHue npo- 
ueccu npHHATO oueHHBaTb no peaKUHH 
ynpaBAAeMOH chctcmw Ha eAHHHqHoe ery- 
neHqaToe B03MymeHHe. ,Haa aBTOMoOHAefi 
3T0 COOTBeTCTByeT peaKUHH Ha OblCTpblH 
(6ah3khh k MrHOBeHHOMy) noBopoT pyAe- 
Boro KOAeca c nocAeuyioiuHM abhacchhcm 
npH 0=const («pblBOK pyAA»). PaCCMOTpHM 
xapaKTepncTHKH nepexoAHbix npoueccoB npH 
TaKOM B03MymeHHH. 

npH 3KCn0HeHUH3AbH0M nepexoAHOM 
npouecce (m 2 /4— p>0), ecAH p<0, to oahh 
H3 KopHeft xapaKTepHCTHqecKoro ypaBHeHHA 
noAOJKHTeAbHbifi (nocKOAbKy b stom CAyqae 

Vm 2 /4 — p > m/2 ) . 

B stom CAyqae HHTerpaA U c yBeAHqe- 
HHe'M BpeMeHH t HeorpaHHqeHHO B03pacTaeT 
H KpyrOBOe ABHJKeHHe HeB03MO)KHO. 

EcAH p> 0, TO %1 H X 2 OTpHuaTeAbHbl H npH 
t-*- OO t/-»- 0, a ABHJKeHHe CTpeMHTCA K 
ycTaHOBHBuieMycA KpyroBOMy. TeKymee 3Ha- 
qeHne o) a 3a BpeMA ot MrHOBeHHOro noBO- 
poTa pyAeBoro KOAeca ao aocthjkbhha 
ycTaHOBHBUierocA 3HaqeHHA (Oa.ycT onpeue- 
AHTCA paBeHCTBOM 

< 1 ) a =C|expXi^H-C 2 expX 2 H _ Wa.ycT. (223) 

Cahtha, qTonpH t— 0, o) a =o)a=0, HaxOAAT 
C| H C 2 , H nOACT3BAAK)T HX 3H3qeHHA 

b paBeHCTBO (223) 
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ynpaeAHeMOCTb 



1 a W a.ycT^ ^ 
= (0 ( 1 



X 2 exp X j/ — X , exp X 2 / 
x 2 — X, 

X 2 exp X | t — X! exp X 2 / 



) = 



a.ycT-^ 



2 y/ m 2 /4 — p 



)• 



ripw SKcnoHeHUHa^bHOM nepexoAHOM 
npouecce V to 7 /4— p>0, noaTOMy A. 2 expM> 
>A, ( expA, 2 ^ r. e. BTopofi hjich ckoCkh 
B cerua nojioHHTejieH h nepexoAHbiH npouecc 
3aKJlK)MaeTCfl B aCHMnTOTHMCCKOM npHfijlH- 
JKeHHH K tda.ycr (pHC. 99 , KpHBafl /). BpeMfl, 
3a Koropoe (da AOCTHraeT 95 % a) a . yC T, Ha3w- 
BaroT BpeMeHeM nepexOAHoro npouecca. 
3 to BpeMB TeM donbuie, MeM doAbiue v h 
Ci -C i. 

ripn KOAedaTeAbHOM nepexoAHOM npouec- 
ce 



(o a => 4 exp ( — Q, 5 mt) sin((o^+<p)+wa.ycr. ( 224 ) 

Cm HT 3 H, MTO npH t —0 (Oa = a)a= 0 , MO>KHO 
3anHcaTb 

A—— <o a .ycT/sin<p; (p=arctg2<o a . y cT/m. 

3 HaMeHne A noAcraBAHiOT b ypaBHeHHe ( 224 ) 
w a = (Oa.ycrf 1 — sin(co/ + tp)exp( — 0 , 5 mf)/sin<p]. 

BTopofi MAeH KBaApaTHOH CKOdKH B 38BH- 
CHMOCTH OT 3H3UeHHH (d/+<p MOJKCT dbITb 
nOAOMCHTeAbHHM HAH OTpHU3TeAbHblM. B 
nocAeAHeM CAyuae Texymee 3HaqeHHe 




Phc. 99 . Tpa^iHK nepexoAHux npoueccoB: 

/ — c acHMnTOTHMecKHM np« 6 .nH>KeHHeM; 2 — c 
HefioJibUJHM nepeperyjiMpoBaHHeM; 3 — c 
cymecTBeHHUM nepeperyjiMpoBaHHeM 



0 ) a npeBblUiaeT (dayer- TaKOH CAyMail Ha3W- 
BaiOT nepeperyAHpoBaHHeM hah 3adpocoM. 

TaKHM odpa30M, nepexoAHwe npoueccw 
aBTOModHAeii c HeAOCTaTOMHOH noBopaMH- 
BaeMOcTbio xapaKTepH3yiOTCH HaAHMHeM 3ad- 
pocoB. nepeperyAHpoBaHHe HauHHaeTCH, 
KorAa w/+(p=jt, t. e. Mepe3 npoMewyTOK 
BpeMeHH t=(n— <p)/o> nocAe HauaAa nepe- 
xoahopo npouecca. Ecah k 3TOMy BpeMeHH 
MHO>KHTeAb exp(— 0,5mf) oxa>xeTCH MaAbiM, 
to nepeperyAHpoBaHHe MOJKer dbiTb homth 
H e33MeTHbiM (phc. 99, KpHBaa 2 ). CymecT- 
BeHHoe nepeperyAHpoBaHHe B03HHKaeT npH 
dOAbLUHX 3H3MeHHHX V H £2 — £l (pHC. 99, 

KpHBaa 3 ). 

B Tex CAynaax, xorua nepeperyAHpoBa- 
HHe HeBeAHKO, BpeMH nepexoAHoro npouecca 
AAH aBTOMOdHAefi C HeAOCTaTOMHOfi nOBO- 
paMHBaeMocTbFo odwMHO MeHbuie, MeM aah 
aBTOMOdHAefi c H3dbiT0MH0ii noBopaMHBa- 
eMOCTblO H MeHbuie 33BHCHT OT U. HaAHMHe 
3HaMHTeAbHoro nepeperyAHpoBaHHH cbhac- 
TeAbCTByeT O Mpe3MepHOH HeAOCTaTOMHOH 
noBopaMHBaeMocTH. 

§ 52. Kojie6aHHsi ynpaejineMbix KOJiec 
OTHOCHTeJlbHO IIlKBOpHefi 

YnpaBAaeMbie KOAeca MoryT b pe 3 yAbTaTe 
AeHCTByiOLUHX Ha HHX BHeiUHHX CHA nOBOpa- 
MHBaTbCH H npH HenOABH>KHOM pyAeBOM 
KOAece 3 a cmct ynpyrocTH AeTaAeii pyAeBO- 
ro ynpaBAeHHH h 3 a 3 opoB b ero MexaHH 3 Max 
h mapHHpax. JIah hobhx aBTOModHjien ao- 
nycTHMbifi cBodOAHbiii xoa pyAeBoro KOAeca 
cocTa BAneT 5... 15°, mto coorBeTCTByeT noBO- 
poTy ynpaBAueMbix KOAec npH 3 axpenAeH- 
hom pyAeBOM KOAece Ha 20...40 7 . ZlecJjop- 
MauHH AeTaAefi pyAeBoro ynpaBAeHHfl nOA 
AeficTBHeM MOMeHTa 1 H-m, npHAO>xeHHoro 
k KOAecy, BW 3 biBaeT noBopoT ynpaBAneMbix 
KOAec Ha 0,1... 0,6'. rioBoporw KOAec h Mex>T, 
xax npaBHAO, xoAedaTeAbHbifi xapaKTep. 

OcHOBHbIMH np HMHH3MH B03HHKH0B6HHH 
KOAedaHHfi hbahkdtch: HeypaBHOBeuieHHocTb 
(AHcdaAaHc) ynpaBAneMbix KOAec, ocodcu- 
HOCTH KHHeMaTHMeCKOrO B33 HM0A6HCT BHH ne- 
peAHefi noABecKH h pyAeBoro ynpaBAeiwu, 
B33HMOA6HCTBHe KOACC C HepOBHOCTHMH AO- 
porH. Mo>xeT Tax>xe B03HHKaTb ocodwii bha 
He3aTyxaiomHx KOAedaHHfi (aBTOKOAeda- 
hhh) . 



KoAe6aHUR ynpaeAHeMbix KOAec 
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Phc. 100. CxeMa B 03 HMKH 0 BeHH« B03MymaiomHx 

MOMeHTOB OT HeypaBHOBCUICHHOCTH: 

a — CTatHqecKHfl /wc6a.naHc; 6 — AHHaMHqecKHH 
AHc6aaaHc; e — ycaoBHO HeypaBHOBeuieHHas Macca; 
e — ynpaB-nneMbiH moct c paaHecenHbiMH 

HCypaBHO B6UICHHbIMH M3CC3MH 

KojieGaHHH, BbrabiBaeMbie HeypaBHOse- 
uieHHOCTbio ynpaBJiaeMbix KOjiec. Ecjih xoae- 
co ypaBHOBeuieHO, to aaeMeHTapHbie ueHTpo- 
6e>KHbie cHJibi HHepuHH, aeHCTByjomne b 
K a^aOH ero TOMKe, b 33 hmho ypaBHOBemn- 
BaiOTca, t. e. paBHa Hyaio KaK hx cyMMa 
(c t a t h m e c k a a 6 a a a h c h p o b k a ), 
TaK h cyMMa hx momchtob (a h h a m h - 
q e c k a a OaaaHcnpoBKa). Ecjih uchtp 
M acc Koaeca He coBnaaaeT c ero ocbio 
BpameHHH, to HapyuiaeTca craTHnecKaa 
6aaaHCHpoBKa (pnc. 100, a). Ecan ueHTp 
Macc coBnaaaeT c ocbio BpameHHH, ho 
M acca pacnoaoweHa HecHMMeTpHUHO OTHO- 
CHTeabHO naocKOCTH BpameHHH, to He co6- 
aioaaeTca aHHaMHqecKaa SaaaHcnpOBKa 
(pnc. 100,6). 

HeypaBHOBemeHHOCTb yaodHO oueHHBaTb 
ycaoBHoft HeypaBHOBemeHHOH Maccoft, cocpe- 
aoTOMeHHOH b oa«OH TOMKe noaHocTbio ypaB- 
HOBeuieHHoro xoaeca (pnc. 100, e) . UeHTpo- 
6e>KHaa cnaa P u , co3aaBaeMaa b pe3yab- 
TaTe BpameHHH stoh Maccbi BMecTe c noae- 
com, HenpepbiBHO H3MeHaeT CBoe noaoweHHe 



OTHOCHTeabHO och uiKBopHH. CocTaBaatoiuaH 
Pux CHabi P u , nepneHaHKyanpHaa och uiKBop- 
hh, co3aaeT momcht Puxlu. (pnc. 100, a), 
CTpeMHuiHflcH noBepHyTb Koaeco OTHOCHTeab- 
ho uiKBopHH. 3HaqeHHe h HanpaBaeHHe 
cnabi P llx , a caeaoBaTeabHO, h MOMem-a 
PuxU 33BHCHT OT pacnOaOHieHHH HeypaBHO- 
BemeHHOH Maccbi. B COOTBeTCTBHH c pnc. 
100, e P ux =PuSin((D K 0- 

Momcht, CTpeMamHHca noBepHyTb Koae- 
CO OTHOCHTeabHO UlKBOpHH, 

M Hy=*V.i sin (<*J)=m»yr m <x>Zl u sin (o K /), 

rae m Hy — HeypaBHOBemeHHaa Macca; r m — 
naeqo ee npnao>KeHHH. 

JI,Hc6aaaHc 3aaaeTca momchtom anc6a- 
aanca M paBHbiM npoH3BeaeHHio cnabi 
T«>KecTH G„ y HeypaBHOBemeHHOH Maccbi Ha 
naeqo r m ee npHaoaieHHH. 

ripHHHMaa BO B HHM3 HHe, mto (o K =w/r K 
h m H y=G Hy /g, mo>kho 3anncaTb 

M„y=/M a 6U 2 /uSin(a) K /) / ( grl ) . 

CaeaoBaTeabHO, b pe3yabTaTe HeypaBHO- 
BemeHHOCTH npn BpameHHH xoaeca bo3hh- 
KaeT cHHycoHaaabHbift MOMemr, cTpeMHiimH- 
ca Bbi3B3Tb ero KoaeSaHHa OTHOCHTeabHO 
mKBopHa. MacTOTa KoaeOaHHH paBHa qacTO- 
Te BpameHHH noaeca, a aMnaHTyaa nponop- 
UHOHaabna MOMeHTy aHc6aaanca h KBaapaTy 

CKOpOCTH aBHJKeHHH. 

IlocKoabKy o6a ynpaBaaeMbix xoaeca 
CBH3aHbi Mea<ay co6oh pyaeBOH Tpaneuneft, 
to MOMeHTbi Ha Ka>naoM H3 Koaec 

aareSpaHiecKH cKaaabiBaiOTca. HanOoaee 
HeSaaronpHHTHbiM HBaaeTca cayqafi, 
Koraa HeypaBHOBeuieHHbie Maccbi Koaec 
CMemeHbi no (})a3e Ha yroa 180° (pnc. 100, a) . 

KoaeSaHHH Koaec OTHOCHTeabHO mKBopHen 
Bbi3biBaiOT KoaeSaHHH pyaeBOro xoaeca 
h 3HaMHTeabHbie aonoaHHTeabHbie Harpy3KH 
b aeTaaax pyaeBoro ynpaBaeHHa. AMnaHTy- 
aa KOaeSaHHH Koaec,, Bbi3biBaeMaa hx 6He- 
HHeM, 3HBHCHT T3Kx<e ot >KecTKOcTH aeTaaen, 
CBH3biBaiomHx hx c pyaeBbiM KoaecoM. 
ripH HeKOTOpbIX CKOpOCTHX MOTyT B03HHK3Tb 
pe30HaHCHbie HBaeHHa, pe3K0 yBeanqHBaio- 
mne pa3MaxH KoaeGaHHfi. 

CocTaBaaiomaa R^y cnabi P u , HopMaabHaa 
k naocKOCTH aoporn, Bbi3biBaeT KOaeSaTeab- 
Hbie H3MeHeHHa HopMaabHbix peaKUHH KaK 
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ynpaoAMeMocTb 



ynpaB/isieMbix, TaK h HeynpaBJiaeMbix KOAec 
c qacTOTOH co K h aMnAHTyAOH MnfiV 2 / (gr\) . 
3t 0 npHBOAHT K yMeHbllJeHHK) KOS(J)(J)HU,HeH- 
tob conpoTHBJieHHB yBOAy, mto yxyaiuaeT 
ynpaBJiaeMOCTb. Kojie6aHH« HopMaAbHoft 
Harpy3KH MoryT npHBecTH k yxyAiueHHio 
n^aBHOCTH xo^a, yBeAnquBan yTOMAfleMOCTb 
BOAHTejifl. i3.Hc6a.naHc 0Ka3biBaeT cymecT- 
BCHHOe BJIHBHHe Ha H3H0C LUHH h yBeAHue- 
HHe pacxoAa ToiiAHBa. 

npeAe^bHbifl AHc6ajiaHc KOAeca b c6ope 
y jierKOBbix aBTOMoOHAeii He AOAweH b skc- 
njiyaTauHH npeBbimaTb 30 H*cm, y rpy30- 
Bbix — 115 H*cm. nocjie 6ajiaHCHpoBKH 
AHc6aAanc He aoajkch 6biTb 6oAbuiHM 
5 H*cm y JierKOBbix h 20.. .30 H<cm y rpy- 
30BblX aBT0M06HJieft. 

KoJieOaHHH KOjiec, Bbi3biBaeMbie ocoSeH- 
HOCTHMH KHHeMaTHieCKOrO B3aHM0AeHCTBHH 
nepeAHefi noABecKH h pyAeaoro ynpaBJieHHH. 

riocKOAbKy ynpaBAHeMbie KOAeca cBH3aHbi c 
Ky30B0M abohihoh cBH3bio: qepe3 actba h 
noABecKH H apthah pyAeBoro npHBOAa, TO 
nepeMemeHHH KOjiec OTHOcHTeAbHO Ky30Ba 
MoryT Bbl3bIBaTb HX nOBOpOTbl OTHOCHTeAb- 
HO LUKBOpHeH. 

ripH 33BHCHMOH nOABeCKe nOBOpOTbl 
MOryr B03HHK3Tb B pe3yAbTaTe BepTHKaAb- 
HblX KOAe6aHHii OCH OTHOCHTeAbHO Ky30Ba. 
riepeAHHH moct, noKa3aHHbift Ha pnc. 101, 
CBH3aH C Ky30BOM nOAySAAHIlTHMeCKHMH 
peccopaMH. CnepeAH peccopa coeAHHeHa c 
paMOH mapHHpoM 1 , a C3 aAH cepbrofi 5 . 
ripH BepTHKaAbHblX KOAe6aHHHX MOCT 6 
BMecTe co uiKBopHHMH onwcbiBaeT Ayry MM 

c UeHTpOM B TOMKe O m , Ae>KaiU.eH Ha OCH 
uiapHHpoB 1 . KoAeca MoryT nepeMemaTbcn 
BMeCTe c MOCTOM 6e3 nOBOpOTa OTHOCHTCAb- 
HO UIKBOpHefl AHLUb B TOM CAyqae, eCAH 
odecneqHBaeTca B03M0>KH0CTb abhwchhh no 
toh >Ke Ayre ueHTpa mapoBoro naAbua 2 
noBopOTHOro pbiqara 7 , >KecTKO cBH3aHHoro 

C KOAeCOM. 

Pbiqar 7 AeBoro KOAeca qepe3 npoAOAb- 
Hyio pyAeByio Tflry 3 cbh33h c uiapHHpOM 
4 pyAeBOH COLUKH. flpH HenOABH>KHOM py- 
AeBOM KOAece (a CAeAOBaTeAbHO, h pyAeBOH 
coinKe) KOHeu thth 3 , mapHHpuo cBH3anHbiH 
c pbmarOM 7 , aoajkch oriHCbiBaTb Ayry 
NN c ueHTpOM b TOqKe O c . B cbh3h c 




Phc. 101. CxeMa noBopora Kojieca, o6ycjiOBJieKHOro 

KHHeMaTHMecKOH HecOrjiacOBaHHOCTbtO nOflBCCKH H 
pyaeBoro npHBOAa 

3 thm uiapoBOH naAeu 2 AOA>KeH yqacrBO- 
BaTb b AByx ABH>KeHHHx: no Ayre MM BMec- 
Te c ocbio h no Ayre PP, noBopaqHBafl 
KOAeCO OTHOcHTeAbHO UJKBOpHH Ha TaKOll 
yroA 0 , MTo 6 bi b pe 3 yAbTaTe sthx AByx 
ABH>KeHHH naAeu 2 nepeMemaAcn no Ayre 
NN. 

il,AH Toro qTo 6 bi Be pTHKaAbHbie KOAe 6 a- 
HHH OCH He BbI 3 bIB 3 AH nOBOpOTOB KOAeC, 
Heo 6 xoAHMO, qTo 6 bi ocb mapHHpoB / cob- 
naAaAa c ueurpoM uiapoBoro naAbua 4. 
3 to ycAOBne MoaceT bw noAHHTbcn toawko aah 
K aKoro-AH 6 o oahoto noAOJKeHHH pyjieBofi 
couiKH, HanpHMep, cooTBeTCTByiomero npn- 
MOAHHefiHOMy ABHJKeHHIO. B CBH 3 H C 3 THM 
KOAe 6 a HHH KOAeC OTHOcHTeAbHO LUKBOpHeH, 
BbI 3 bIBaeMbie BepTHKaAbHbIMH KOAeOaHHHMH 
MOCTa, MoryT AHLUb yMeHbLUaTbCH, HO He 
yCTpaHHTbCH nOAHOCTbfO. 

npH HeKOTOpbIX THnaX He33BHCHMbIX noA- 
BeCOK nOBOpOTbl KOAec OTHOcHTeAbHO LUKBOp- 
HeH Bbi3biBa jotch nonepeqHbiMH KOAe6a- 
HHflMH (KpeuaMH) Ky30Ba. 

^aCTOTa KOAe 6 a HHH KOAec, BbI 3 BaHHbIX 
OC06eHHOCTHMH KHHeM 3 THqeCK 0 r 0 B 33 HMO- 
ABhctbhh noABecKH h pyAeBoro ynpaBAeHHH, 
paBHbi qacTOTaM KOAeOaHHH abtomoOhah 
(B epTHKaAbHbIX KOAeOaHHH Ky 30 Ba H MOCT OB 




KoAe 6 aHUH ynpa. 8 AReM.bix KOAec 
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hah Koaec, nonepeqHbix KoaeSaHHH Ky30Ba 
h ap). AMnjiHTyabi onpeaeaflKDTCH KaK 
aMnaHTyaaMH Koae(5aHHH Ky30Ba h Koaec, 
ran h ocofieHHOCTHMH KHHeMaTHKH noa,Bec- 
kh h pyaeBOro ynpaBaeHHH. 

Otkaohchhh ynpaBJineMbix Koaec ot 
HefiTpajibHoro noaoaceHHH m B03BpameHHSi 
k HeMy, o6ecneMMBaeMbie CTa6HAH3au,HeH. 
CTafiHjiH 3 auHfl ynpaBjmeMbix 
KOJieC — CBOHCTBO 3THX KOAeC COnpOTHB- 
AHTbCH OTKJlOHeHHK) noa aeHCTBHeM B He III- 
hhx cha ot noao*;eHHH, cooTBeTCTByiomero 
npHMoaHHeftHOMy ABHJKeHHio (HefrrpaabHoro 
noao>KeHHH), h aBTOManmecKH B03BpamaTb- 
ch k STOMy noaoxKeHHio nocae npeKpame- 
HHH B03aeHCTBHH BHeiUHHX CHa. 

B o6meM cayqae BHeuiHHe cnabi co3aaioT 
nan aecTa6HaH3HpyiomHe MOMeHTbi, orpeMH- 
mnecH OTKaoHHTb Koaeca ot HefiTpaabHoro 
noaojKCHHH, TaK h cTa6HaH3HpyiomHe, crpe- 
MHiu.Hecfl BepHyTb hx b 9to noaoweHne. 

OTKaoHeHHH ot HeHTpaabHoro noaoa<eHHH 
B03M0>KHbi KaK b pe3yabTaTe noBopoTa 
BoaHTeaeM pyaeBoro Koaeca c ueabio H3- 
MeHeHHH HanpaBaeHHH aBHnceHHH, TaK h b pe- 
3yabTaTe cayqaHHbix BHeuiHHx bo3a6hctbhh, 
HanpHMep B3aHMOaeHCTBHH Koaec c aopo>K- 
HblMH HepOBHOCTHMH, HeypaBHOBeilieHHOCTbiO 
Koaec h ap- JIleHCTBHe cTa6HAH3Hpyio- 
IU.HX MOMeHTOB HeCKOabKO yBeanqu BaeT CH- 
ay, Heo6xoaHMyio aah noBopoTa pyaeBoro 
Koaeca, ho 3aTo aah B03BpameHHH k HefiT- 
paabHOMy noao>KeHHK) aocTaTOHHO ToabKO 
ero OTnycTHTb. TIoa aeftcTBHeM CTa6naH3H- 
pyiomHx MOMeHTOB npa HaeaabHofl cTa6n- 
aH3auHH Koaeca 6e3 yqacTHH BoaHTeaa 
aoa>KHbi B03BpaTHTbca b Heih-paabHoe no- 
aoHceHHe, hto o6ecneqHBaeT yaodcTBO ynpaB- 
aeHHH. B peaabHbix ycaoBHax Koaeca MoryT 
nocae B03Bpau;eHHH 3aHHMaTb noaoa<eHHe, 
He tomho cooTBeTCTByiomee HenTpaabHOMy, 
Han B03BpamaTbcn HeaocTaTOHHO 6biCTpo, 
MTO npHXOaHTCH K0ppeKTHp0B3Tb nOBOpOTa- 
mh pyaeBoro Koaeca. MeM MeHbiue Heo6- 
XOaHMOCTb B TaKOft KOppeKTHpOBKe, TeM 
KanecTBeHHee cra6HAH3auHH h ayqine ynpaB- 
aneMOCTb. 

BHeuiHHe cnabi nepeMeHHbi no BeanqHHe 
h HanpaBaeHHio, noaTOMy OTKaoHeHHH 
ynpaBaneMbix Koaec hocht KoaeSaTeabHbiH 




Phc. 102. YnpyrHH CTa6njiH3MpyiomHH momcht uihhu: 

/ — //— . amopw OoKOBbix peaKUHii ripn yBoae 

COOTBeTCTBeHHO 6e3 CKOJIbWeHHB H C MBCTHMHblM 
CKOJlbJKeHHCM ; 

/ — 3 — npw G K i<G k2 <Gk3 

xapaKTep. ripn npaBnabHOM noa6ope CTa- 
6HaH3Hpyioui.Hx MOMeHTOB mo>kho cymeer- 
BeHHO yMeHbiiiHTb aMriAHTyay KoaefiaHHH, 
hto yayquiaeT ynpaBaaeMOCTb h yMeHbinaeT 
H3H0C UIHH. 

B03HHKHOBeHHe CTa6HAH3HpyK>lH.HX MO- 
MeHTOB o6ycaoBaeHO AByMH ochobhwmh npH- 
qHHaMH: ocoGeHHOCTHMH npoueccoB, npOHC- 
xoahiuhx b KOHTaKTe Koaeca, KaTamerocH 
c yBoaOM, h HaKaoHHbiM pacnoaoxKeHHeM 
UIKBOpHeH. 

KaK 6 biao noKa 3 aHo npn 06 'bHCHeHHH 
HBaeHHH yBoaa (cm. pnc. 86), amopa 
saeMeHTapHbix 6oKOBbix peaKUHH b KOHTaK- 
Te Koaeca, KaTmuerocn npn HaanqHH 6o- 
koboh cnabi, b cayqae, Koraa CKoab>KeHHeM 
aaeMeHTOB ihhhh OTHOCHTeabHO onopHon 
noBepxHOCTH mo>kho npeHe6peraTb, 6aH3Ka 
k TpeyroabHHKy (pnc. 102), a npH cKoab- 
>KeHHH qacTH aaeMemroB HMeeT bha Tpane- 

UHH. 

BoKOBan peaKunn R y , HBaaiomaHCH paBHo- 
aeficTByiomeft aaeMeHTapHbix Cokobwx peaK- 
UHft, npHao>KeHa ua pacCTOHHHH e ot 
ueHTpa KOHTaKTHoft naomaAKH h co3AaeT 
c t a 6 Ha h 3 h p y K> m h ft momcht uih- 
H bl 

M cui == R y^ =i k • 

3 tot MOMeHT BHaqaae yBeanqHBaeTCH c 
yBeaHqenHeM 6 (pnc. 102), 3aTeM, aoc- 
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ynpaeAaeMOCTb 



THTHyB MaKCHMaJIbHOrO 3H3MeHHH npH 
6 m = 3...6°, HaMHHaeT yMeHbiuaTbCfl. TaKoe 
npOTeKaHHe KpHBOH aaBHCHMOCTH Mcui=/( 6) 
Ofi'bHCHHeTCH TOM, MTO c yBeAHqeHHeM 6, 
a cjieAOBaTenbHO, h R y , B03pacTaeT ofijiacTb 
KOHTaKTa, B KOTOpOft OpOHCXOAHT CKOAb>Ke- 
HHe, b pe3yjibTaTe qero yMeHbwaeTCH 
iuieqo e. 

FIpHfiAHJKeHHO 3aBHCHMOCTb Mcui=/(6) MO- 
*eT 6biTbonHcaHa SMfiHpHqecKofi 4>opMyAoft: 

Alcui = M cllJ max(2 &/§ m ) 

rjie Af cul max — MaKCHMajibHoe 3HaqeHHe CTa- 
6HjiH3Hpyiomero MOMeHxa, cooTBeTCTByiomee 
yrAy yBoaa 8^ 

Ecah npn npHMOJiHHeiiHOM ABHHteHHH yn- 
paBAneMbie KOAeca aiyqaftHO noBepHyTca, to 
b nepBoe mthobchhc aBTOMoOnAb no HHepuHH 
6yAeT npOAOA>KaTb abhacchhc b npe>KHeM Ha- 
npaBJieHHH. B pe3y^bTaTe HecoBnaAeHHfl BeK- 
TOpOB CKOpOCTeft KOAeC C nAOCKOCTHMH HX 
BpameHHH B03HHKHyr peaKunn R y , HanpaB- 
jieHHbie Tan, Kan n0Ka3aH0 Ha p«c. 103. 
MoMeHTbi, co3AaBaeMbie sthmh peaKUHHMH, 
crrpeMHTCH BepHyTb KOJieca b neHTpajibHoe 
nojioweHHe, t. e. hbahkjtch cTa6HAH3Hpyio- 
1UHMH. 

CTa6HJiH3auHH ynpaBJineMbix KOJiec o6ec- 
neqHBaeTCH Aawe 6ea cnennaAbHbix kohct- 

p.yKTHBHblX MepOnpHHTHH 3a CMCT CBOHCTB 
KaTHlUHXCH C yBOAOM KOJlpC. 0AH8K0 MOM6HT 
M C w He Bcer^a h He npw Bcex ycAOBHax 
ABHKeHHH OK33UBaeTCH A0CT3T0qHbIM A-HH 

oOecneqeHHH onTHMaAbHoft cTa6HAH3au«H. 
Oh cymecTBeHHO CHHwaeTCH Ha ckoab 3 khx 
A oporax h npH ab^ctbhh Ha KOAeco npo- 
AOAbHbix cha. B o 6 ohx cAyqaHx yMeHbuiaeT- 
ch He TOAbKo peaKuna Ry, ho h fiAeqo e. 




PHC. 103. CxeMa B03HHKH0BeHHH CTa6HJlH3HpyfOIUHX 
MOMeHTOB npH cjiy*iafiHOM noBopoTe y npa twine mnx 
K oaec 




Phc. 104. CxeMu ycTaHOBKH uikbophu: 

a — C nOJIOWHTCJIbHblM npOAOJIbHbIM H3KJIOHOM 
6 — 6e3 HaxjioHa co cwemeHMeM 

/XonOAHHTeAbHbie CTa6HAH3HpyiOUlHe MO- 
MeHTbi noAyqaiOTCH b pe3yAbTaTe h3kaoh- 
Horo pacnoAO>KeHHH ocefl uikbophch. Ocbio 
lUKBOpHH yCAOBHO Ha3blBaiOT OCb, OTHOCH- 
TeAbHO KOTopoft noBopaqHBaeTCH nOBOpOT- 
Ha« uancj)a KOAeca, He3aBHCHM0 ot oco- 
SeHHocTeii KOHcrpyKUHH nepeAHero Mocra. 

y 60AbLUHHCTBa COBpeMeHHblX 3Btomo6h- 
Aefl Ka?KAblH UJKBOpeHb HaKAOHeH KaK B npo- 
AOAbHOfi, TaK H B nonepeHHOH nAOCKOCTHX. 

riOAO>KHTeAbHWH npOAOAbHblH HaKAOH 
LUKBOpHH ( pHC. 104, a) o6yCAOBAHB3eT 
c03AaHHe AonoAHHTeAbHoro nAeqa e' peaK- 
UHH Ry, paBHOrO paCCTOHHHIO OT UeHTpa KOH- 
TaKTa AO OCH LUKBOpHH. 3 to npHBOAHT K 
BO3HHKH0BeHHIO CTa6HAH3HpyiOmerO MOMeH- 
Ta 

Mcy == -Ry& == ~ > 

tab Pu, — yroA naKAOHa uikbophh b npoAOAb- 
Hoii nAOCKOCTH. Mame Bcero p m Ha3HaqaeT- 

ch b npeAeAax 0...5 °. 

B HeKOTopwx cAyqaax aah co3AaHHH mo- 
MeHTa M cy cMemaioT uikbophh BnepeA hah 
Ha3aA 6e3 HaKAOHa (pnc. 104, 6). ripHMe- 
HHeTCH T3KA<e h coqeTaHne CMemeHHH c 
HaKAOHOM. MOMeHTH M c ui H M C y HBAHIOT- 
CH (JiyHKUHHMH OT Ry—}{v). B CBH3H C 
3THM MOMeHT M C y Ha3bIBaiOT CKOpOCTHbIM 
CTa6HAH3HpyK51H.HM MOMeHTOM. 

JI.AH oOecneqeHHH CTa6nAH3auHH npH abh- 
JKeHHH C HeSOAblliHMH CKOpOCTHMH npH 60Ab- 
uihx yrAax 0 qjkbophh hmciot HaKAOH b 
nonepeqHoft haockocth. PaccMOTpHM cAyqafi, 
KOrAa LUKBopeHb HaKAOHeH Ha yroA a,u 
TOAbKO b nonepeqHoft haockocth (Pm=0). 



KoAe6aHUH ynpaeAHeMbtx noAec 
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6) 



TorAa ocb uikbophh h ocb BpaiueHHH 
KOjieca (ocb noBoporHoii uamjibi) Ha xoahtch 
b OAHoft njiocKocTH nepTewa M (pnc. 105, a), 
KorAa KOJieco 33HHMaeT HeHTpajibHoe noAO- 
*eHHe. Pa3A0H<HM peaKUHio R z Ha coc- 
TaBAHiomHe: napaAAeAbHyio R z cosa m h nep- 
nenAHKyAfipHyio /? z sinaui och uikbophh. Mo- 

MeHTbl ..OTHOCHTeAbHO OCH LUKBOpHH 06 eHX 
C0CT3BAH10 IH.HX npH HeHTpaAbHOM nOAO>Ke- 
hhh KOAec paBHbi HyAio: nepBaa napaA- 
AeAbHa 3TOH OCH, a BTOpaH B 3T0M no- 
AO>KeHHH KOAeca nepeceKaeT ocb uiKBOp- 
hh. IlOBepHeM noBopoTHyio u,an(J)y Ha yroA 0. 
Ha pHC. 105, 6 noKa3aHbi noAOKeHHH 
U,eHTpOB KOHTaKTa Ha nAOCKOCTH AOporH. 
ToMKa A cooTBeTCTByeT Heifa-paAbHOMy noAO- 
A<eHHio KOAeca, a TOMKa A ' noAO^eHHio 
KOAeca, noBepHyToro Ha yroA 0. IlpoBe- 
ACM qepe3 TOHKy A' nAocKOCTb N, napaA- 
AeAbHyio nAOCKOCTH M (Ha pnc. 105, 6 no- 
Ka3aH CAeA NN haockocth N Ha nAOC- 
KOCTH AOporH). Pa3AO>KHM peaKUHio Rz B 
nAOCKOCTH N Ha Te ace cocTaBAHiomHe 
R z cosa m h ^sinam (noAoateHHe hx b 
nAOCKOCTH N 6yAeT TaKHM >Ke, KaK b nAO- 
CKOCTH M, a HX npOeKUHH Ha nAOCKOCTb AOporH 
COOTBeTCTBeH HO A'd' H A '&) . CoCTaBAHIOUiaH 
Rz cosctui ocTaHeTca napaAAeAbHofi och 
UIKBOpHH H, CAeAOBaTeAbHO, ee MOMeHT 
OTHOCHTeAbHO 3T0fi OCH paBeH HyAK). 
COCTaBAHlOUieH >Ke /? ? sinaui OTHOCHTeAbHO 



Ml 




Pnc. 105. CxeMa bo3hhkhobchhh cTa6HjiH3Hpyiomero 

MOMeHTa npa nonepeiKOM HaxjiOHe uikbophh : 

a — npa HeaTpa^bHOM no-noKetwH KOJieca; 

6 — npn noBopoTe KOJieca Ha yroji 0; e — H3m6hchh 6 
yrjia pa3Bajia npn noBopoTe KOJieca 

och uiKBOpHH CD noHBHTCH nAeuo AA", 
paBHoe OM'sinO. Hto6h ompeAeAHTb 
paccTOHHHe O’ A', cnpoeunpyeiw noBopoTHyio 
uantjiy BMecTe c koaccom no CTpeAKe B 
Ha nAocKOCTb P nepneHAHKyAHpHO nAOCKOC- 
th AOporH (pnc. 105, e) (Ha pnc. 105, 6 no- 
Ka3aH TOAbKO CAeA PP 3TOH nAOCKOCTH Ha 
nAocKOCTb Aoporn). TeKymHH yroA pa3BaAa 
Y He paBeH yrAy pa3BaAa y© b Heih-paAb- 
hom noAoweHHH (pnc. 105, a), nocKOAbKy 
KOAeCO, nOBOpaHHBaHCb OTHOCHTeAbHO OCH 
UiKBOpHH, He nepneHAHKyAHpHOH nAOCKOCTH 
AOporH, H3MeHHeT CBOH HaKAOH. IloaTOMy 
KpHBan AA ' He HBAHeTCH Ayroii OK- 
py>KHOCTH H O'A'^O'A. 

H3 paCCMOTpeHHH npOCTpaHCTBeHHOfi KH- 
HeMaTHHecKofi cxeMbi y3Aa uiKBopeHb — no- 
BopoTHan uan(J>a, npHHHMan bo BHHMaHHe 
MaAOCTb yrAOB y<>, Y H mohcho HaH- 
TH (BbIBOA He npHBOAHTCH) 

Y=Yo+a,,.(l— COS0). (225) 

H 3 pnc. 105, e HafiAeM O'A' = l n — r^siny. 

CTa6HAH3HpyK>UiHfl MOMeHT, co3AaBae- 
Mbifi cocTaBAHiomeft Rz sinam, 

M c,= R z( l ,- r » s ' m v)sin a,,, sin 

»«,/„a lll sin 0. (226) 

EcAH OCb UiKBOpHH H3KAOHeHa H B IIO- 
nepeuHofi h b npouOAbHofi nAOCKOCTHx, to 
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ynpa8AAeM0CTb 




PHC. 106 . CxeMa B03HHKH0BeKHfl CTa 6 HJ 1 H 3 HpyiOmHX 
MOMeHTOB b pa3JiHHHUx nojitHKeHHHx ynpaBjineMbix 
KOJieC npH KOM 6 HHHpOBdHHOM HaKJlOHe UlKBOpHn: 

a — Hefirpa^bHOM; 6 — paBHOBecHOM; e — np« 
noBopoTe 



nojiOM<eHHe, npH kotopom ona pacnojiaraeTCH 
b oahoIi njiocKOCTH c ocbio noBOpOTHoii uan- 
He coBnaxiaeT c HeflTpajibHWM no- 
jio>KeHHeM KOJieca. Ha pwc. 106, a noKa3aHbi: 
npoeKUHH DC i <5ch lhkbophh AeBoro KO.ieca 
Ha nonepeMHyio njiocKocTb, nepneHAHKyAHp- 
HyiO njIOCKOCTH AOpOrH (B 3TOH nAOCKOCTH 
pacnojio>KeHa ocb noBopoTHoft uanipbi npH 
HeflTpajibHOM nojio>KeHHH KOJieca), npoeKUHH 
DC 2 Ha npoAOjibnyto njiocKocTb, nepnen- 
AHKyjiHpHyio njiocKOCTH ,aopforn, h npoeK- 
UHH CD Ha njiocKocTb R, napajuie.ibHyio 
njiocKOCTH AOporn, npoBejieHHyio Hep€3 hh>k- 
HHH KOHeu UiKBOpHH D. 

ripaMan Dy — cjieji nonepeuHOH njiocKOc- 
th h npHMaa Dx — cjiejx npoAOAbHOH njioc- 
kocth Ha njiocKOCTH R. rijtocKOCTb, npoBe- 
AeHHaa nepe3 ocb CD uiKBopHH nepneHAHKy- 
jiapHO ruiocKocTH Aoporn, o6pa3yeT c none- 
peqHOH njiocKOCTbio yroji 0 O . H 3 pwc. 106, a 

tg0 o ==C£2/C£i=C2£2tgpu./(C|£itgau,). 

Ho C2E2 H Ci£| — OAHO h to >Ke 
paccTOHHHe ot BepxHero kohua C och uiKBop- 
HH AO HAOCKOCTH R. IlpHHHMaH BO BHH- 
MaHHe MaAOCTb yrAOB, mo>kho 3anncaTb 

tg0o == Piu/cCiu. 

Kan 6 wao noKa 3 aHO Bbime, M cz = 0 b TaKOM 
noAOJKeHHH KOJieca, npn kotopom ocb 
uiKBOpHH h ocb noBopoTHOH uancpbi pacno- 

AO>KeHbl B OAHOfi nAOCKOCTH. 3 to nOAOJKeHHe 



aah o6ohx ynpaBJiaeMbix KOAec noKa3aHO Ha 
pHC. 106 , 6 UlTpHXOBOH JiHHHefi. ByAeM H33bl- 
BaTb 3T0 HOAO>KeHHe paBHOBeCHbIM. B HeHT- 
pajibHOM noAO>KeHHH Ha xa>KAoe H3 ynpaB- 
AHeMbix KOJiec AeftcTByeT Aeera6HAH3Hpyio- 
LUHH MOMeHT M C z— /? ? / u OCujSin0o, CTpeMHLUHft- 
ch noBepHyTb hx b paBiioBecHoe noAOJKe- 
HHe. 

HanpaBJieHHe achctbhh 3 thx momchtob 
M C z Ha npaBoe h AeBoe KOJieca b33hmo- 
npOTHBOnOAO>KHO. riOSTOMy Cy MMapHblH MO- 
MeiiT o6ohx KOAec ynpaBjmeMoro moc- 
Ta npw oAHHaKOBbix R s h am y Ka>KAoro 
H3 KOAec paBeH HyAio. Elpn HapyiueHHH 
paBeHCTBa >taob ycTaHOBKH uiKBopHeft npa- 
Boro h AeBoro KOJiec hah npH HepaBeHCTBe 
HOpMaAbHbIX Harpy30K Ha HHX B HeHTpaAb- 
HOM nOAO>KeHHH B03HHKaeT AeCTa6HAH3H- 
pyiOLAHH MOMeHT 

n P H noBopoTe ynpaBAfleMbix KOAec Ha.yroA 
0 K 3 >K AOe H3 HHX 6 yAeT CTpeMHTbCH Bep- 
HyTbca b paBHOBecHoe noAO>KeHHe 001 
( pHC. I 06 ,e), npnqeM Ha BHyTpeHnee kOAeco 
AeficTByeT momcht M CZ B=£z B / u ot UJ sin(0o+0), 
HanpaBAeHHHH* no nacoBoft cTpeAKe, a Ha 
HapyxKHoe KOAeco M C2 „=/? z „/ u a ll ,sin(0 o — 0), 
HanpaBAeHHbift npoTHB nacOBOH CTpeAKH. Ko- 
Aeca cBH 33 Hbi nonepeMHoii thtoh, noaTOMy 
Ha HHX ACHCTByeT MOMeHT SAfp 2 =Mcz B + 
paBHbiH aArefipannecKOH cyMMe mo- 
MCHTOB K 3 H<AOrO H3 KOAeC. 

Ecah pa3HHua Me>KAy Rz» h R 2B HeBe- 
AHK 3 , TO CyMMapHblH CTa 6 HAH 3 HpyK)lUHfi MO- 
MeHT 06OHX KOAec MOCTa nOACHHTUBaiOT no 
(|)0pMyAe ( 226 ), b KOTopofi R z cyMMapHan 
HopMaAbiian peaKunn Ha o6ohx KOAecax moc- 
Ta. ripn nepepacripeAejieHHH HopMaAbHbix 
peaKUHH b upouecce noBopOTa momcht 
yMCHbiiiaeTcn TeM 3aMeTHee, neM 
6oAbuie 0 O , t. e. neM 6ojibuie oTHouie- 
HHe Puj/a,,,. 

MOMeHTbl M cz B03HHK310T B pe3yAbTaTe 
A6HCTBHB COCTaBAHlOmefi CHAbI THAieCTH, 
noaTOMy HX H33blBaiOT BeCOBbTMH. 

PaccTOHHHe O "A (pnc. 107 ) Ha 3 MBaiOT 
nAewoM o 6 k 3 tkh. Oho npH6AH>KeHHO 
MOHteT cHHTaTbcn paBHbiM nAeqy c , Ha ko- 
topom peaKUHH R x , ACHCTByKHUHe B TOMKaX A 
iiepneHAHKyAnpHO njiocKOCTH nepTe>Ka, C03- 
AaiOT MOMeHTbl, cTpeMHiuHecH noBepHyTb ko- 
Aeca oTHOCHTejibHO uiKBopHeft. Ecah peaKUHH 





KoAe6aHux ynpaBAHeMbtx KOAec 
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Phc. 107. CxeMa boshhkhobchhs nJiena oOKaTKH: 

a — no^o*HTej!bHoro; 6 — OTpHuaTe/ibHoro 

R x Ha o6ohx KOJiecax paBHbi, to momch- 
tm HarpyHiaiOT TOAbKO AeTaAH pyAeBOH 
rpaneuHH, He nepeuaBancb Ha pyjieBoe KOjie- 
co. OAHano H3-3a cjiynaHHoro pacnoAO>Ke- 
HHH HepOBHOCTefi Ha IIOBepXHOCTH AOpOTH, 
HepaBHOMepHocTH pacnpeAejieHHH TopM03- 
Hbix cha MexcAy npaBbiM h jieBbiM Kaneca- 
MH H ApyrHX npHMHH, paBCHCTBO npOAOAb- 
Hbix peaKunfl MOHceT HapyiuaTbCH, h TOr\a,a 
HeypaBHOBeuieHHbifl momcht sthx peaKUHH 
6yAeT nepeAasaTbCH qepe3 pyAeBoe KOAeco 
Ha pyKH boahtcah. 

,H,ah oSAerMeHHH ynpaBAeHHH 3 btomo6h- 
AeM, a TaKH<e pa 3 rpy 3 KH AeTaAew pyAe- 
boto ynpaBAeHHH ot AonoAHHTeAbHbix Hanpn- 
>KeHHfi, BbI 3 bIBaeMblX M 0 MeHT 3 MH npOAOAb- 
Hbix peaKUHfl, nAeqo oSKaTKH CTpeMHTCH 
AeAaTb Kax mo>kho MeHbUJHM. H 3 phc. 107, a 
cAeAyen 0"A=U—r A (a w— Yo). yMeHbuieHHe 
nAena o 6 KaTKH bo3mo>kho 3 a cqeT yMem>- 
UieHHH / tt HAH yBeAHHeHHH a m {yroA 
Yo OSblMHO MaA H MO>KeT 6 bITb H 3 MeHeH 
AHiiib b He 3 H 3 MHTeAbHbix npeAeAax) . 

OAHaKO yMeHbuieHHe l u npHBOAHT k chh- 
H<eHHio cTa6HAH3npyiouJiero MOMeHTa M cz . 
riosTOMy qame aah yMeHbuieHHH nAeua 06- 

K3TKH yBeAHHHBaiOT OCui- 

y HeKOTOpbIX AerKOBblX aBTOMOOHAefi 
(name Bcero nepeAHenpHBOAHbix) nAeqo 06 - 
K3TKH AGAaiOT OTpHUaTeAbHbIM (pHC. 107, 
6). B 6oAbuiHHCTBe CAyqaeB OTpHuaTeAbHoe 
nAeqo o6k3tkh npHMeHHiOT na 3 btomo6hahx, 



HMerouiHX AHaroHaAbHyio AByxKOHTypHyio 
T0pM03HyK) CHCTeMy. ripH OTKa3e OAHOrO H3 
KOHTypOB (pHC. 108) B CBH3H C TeM, MTO 
y AerKOBoro 3btomo6hah npn TopMo>KeHHH 
Rzi> R: 2 , a cAeAOBaTeAbHO, h P T0P ]> Pto P 2 , 
co3AaeTCH MOMeHT M 11 ob =0,5B(P*u- 
— Pz 2 n)cp x , cTpeMHiuHiicH ero pa3BepHyxb. 
OAHOBpeMeHHO H3-3a 3a30p0B B AeTa- 

ahx pyAeBoro ynpaBAeHHH, h hx Ae- 
4)OpMaUHfl T0pM03HaH CHAa Ha OAHOM H3 
ynpaBAneMbix KOAec (Ha pnc. 108 — AeBoe), 
noBopaqHBaeT ero, a qepe3 pyAeByio Tpa- 
neUHIO H BTOpoe. Flpn nOAOMCHTeAbHOM 
nAeqe oOKaTKH stot noBopor yBeAHHHBaeT 
OTKAOHeHHe 3BT0M06 hAH, BbI3bIBaeMOe MO- 
MeHTOM Moob (pnc. 108, a), a npH OTpn- 
uaieAbHOM — yMeHbuiaer (pnc. 108, 6). 

OrpHuaTeAbHoe nAeqo oOKaTKH npnMeHH- 
K)t HHorAa h npH Apyrnx cxeMax AByx- 
KOHTypHOfl T0PM03H0H CHCTeMbl. IlpH OTpH- 
uaTeAbHOM nAeqe o6KaTKH yMeHbuiaeTCH B03- 
MO)KHOCTb C3MOnpOH3BOAbHOrO noBopoTa aB- 
tomo6hah npn BHe3anHOM yBeAHqeHHH peaK- 
UHH R x Ha OAHOM H3 ynpaBAHeMbIX KOAec 
(HanpHMep, npn npoKOAe muHbi). npn noAO- 
>KHTeAbHOM nAeqe oOKaTKH noBopoT KOAec, 
BbI3B3HHbIH MOMeHTOM 3T0H peaKUHH OTHOCH- 
TeAbHO OCH UJKBOpHH, yBeAHHHBaeT noBopoT 
aBTOMOSHAH, B03HHKaK)LU,HH nOA A6HCTBHCM 
MOMeHTa 3toh peaKUHH OTHocHTeAbHo ueHTpa 
Macc 3btomo6hah. Hpn oTpnuaTeAbHOM nAe- 




Phc. 108 . CxeMa bjihhhhsi ruieia oOKaTKH Ha npouecc 
ABHxieHHH aBTOMoOHjin npH TopMOHceHHH b cjiynae 
BblXOfla H 3 CTpOH OAHOTO H 3 KOHTypOB: 

a — npn noJioxcHTevibHOM iiAene; 6 — npH 
OTpnuaTeAbHOM oneue 
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Me o6k3tkh nOBOpoT KOJieC npOHCXOAHT B 
ofipaTHyio CTOpOHy, yMeHbiuafl noBopoT aB- 
tomoShah. 

Yroji au. npH noAO>KHTeAbHOM njieqe 06- 
k3tkh y pa3JiHMHbix aBTOMofiHjiefi name 
Bcero cocTaBjiaeT 6 ... 12°. y HeKOTOpbix aB- 
TOM<36HjieH c He3aBHCHMofl nepeAHefi noABec- 
koh, KHHeMaTHKa KOTOpoft onpeAeAneT yBe- 
jiHHeHHe yrjia am npH yBejiHneHHH Harpy3- 
kh, npHHHMaioT MeHbiuHe 3HaqeHHB a m , noc- 
KOJibKy b cTaHAapTax npeAiiucbiBaeTCH yna- 
3blB3Tb yrjlbl yCTaHOBKH UiKBOpHefi H KOJieC B 
Herpy>KeHOM coctohhhh. npH OTpnuaTeAb- 
hom nAeqe o6k3Tkh a,„ H33HaqaiOTCH b npe- 
Aejiax 11. ..19°. BoAbiuoe 3HaqenHe a lu no3- 
BOjiBeT nojiyqHTb oTpHuaTejibHoe njieqo 06- 
K3TKH 6e3 3HaMHTejIbHOrO yMeHbliieHHH /„ H 
o6ecneMHTb AOCTaTOHHO 60AbW0H( CT36HAH3H- 
pyiOlUHH MOMeHT. 

rijieqo o6k3tkh BbifinpaiOT b gOAbLUHHCTBe 
CAyqaeB b npe^ejiax 50...— 20 mm. W He- 
KOTOpblX aBTOMOOHJieii C He33BHCHM0H ooa- 
BecKOH nepeAHHx KOAec b nerpyateHOM coc- 
TOHHHH OHO MOXKeT AOCTHraTb 60. ..80 MM. 

He3aTyxaioui.HMH KOJie6aHHHMH ynpasAsie- 

MUX KOJieC HBAHIOTCH aBTOKOAeSaHHH 
MH»). OcoOeHHOCTb aBTOKOAefiaHHH 3aKJIIO- 
qaeTca b tom, mto aah hx noAAep*aHH« 
AOCTaTOMHO HMeTb nOCTOHHHyK) no BeAHMH- 
He h HanpaBAe hhio cwjiy, AeficTByiomyio Ha 
CHCTeMy, KOTOpan oOAaAaeT cbohctb3mh, He- 
o6xOAHMbIMH AAH B036y>KAeHHH 3BTOKOAe6a- 
HHH. 

ABTOKOAe6aHHH ynpaBAneMwx KOAec npo- 
HBAHIOTCH B TOM, MTO B OnpeABAeHHOM A«a- 
na30He CKOpocTeii Aa>Ke Ha a6coAK>THO rAaA- 
koh Aopore MoryT B03HHKaTb He3aTyxaiomHe 
KOA edaHHH KOAec OTHOCHTeAbHO LU KBOpHeH 
npw HenoABH>KHOM pyAeBOM KOAece. Hx qac- 
TOTa B 33BHCHMOCTH OT KOHCTpyKTHBHblX OCO- 
6eHHOCTefi pyAeBoro ynpaBAeHHH Ae>K ht b 
npeAeAax 10.. .30 Tu, a aMnAHTyAa MOXKeT 

AOCTHraTb HecKOAbKHX rpaAycoB, 

Bo3HHKHOBeHHe aBTOKOAeSaHHH 3aTpyA- 
HHeT ynpaBAeHHe aBTOMo6HAeM, npHBOAHT k 
ycKOpenHOMy H3Ha LUHBaHHio ujhh h uiap- 
HHpOB pyAeBoro ynpaBAeHHH, a HHorAa h 
k noAOMKa m ero AeTaAen. Bo3MO>KHbi Hec- 
KOAbKO npHMHH B03HHKHOB6HHH 3BTOKOAe6a- 
HHH. OAHa H3 OCHOBHbIX — HBAHMHe THpOC- 
KonHqecKofl h ynpyrofi CBBoeii Me>KAy ko- 




a) 




Phc. 109. CxeMa bo3hhkhob6hhh rHpocKonimecKHX 
MOMeHTOB: 

a — b pe3yjibTare HOBopoTa och xojiec; 6 b 
pe3y.ibraTe noBopoTa xojiec OTHOCHTeAbHO niKBopHefl 

AeOaHHHMH ynpaBAHeMoro MocTa b nonepeq- 
HOH nAOCKOCTH H nOBOpOT3MH KOAec OTHO- 
CHTeAbHO LUKBOpHeH. 

ynpaBAHeMbie KOAeca hbahiotch rnpoc- 
KonaMH. Ecah moct c BpamaiomHMHCH ko- 
AecaMH noBopaqHBaTb b nAOCKOCTH, nepneH- 
AHKyAHpHOfi onopHofi (pnc. 109, a), TO Ha 
KOAecax B03HHKHyT rHpocKonnqecKHe momch- 
tw M r i (pnc. 109,6), noBopaqHBaioiJUHe hx 
OTHOCHT eAbHO UJKBOpHefi. llOBOpOT KOAeC 
B03MO>KeH, KorAa pyAeBoe KOAeco ocTaeT- 
ch nenoABH>KHbiM, 3a cMeT ynpyrocTH 3Ae- 
MeHTOB pyAeBoro ynpaBAeHHH. B pe3yAbTaTe 
nOBOpOTa KOAec OTHOCHTeAbHO UJKBOpHeil 
B03HHK3fOT HOBbie rMpOCKOflMMeCKHe MOMeH- 
Tbi Mr2 b iiaockocth, nepneHAHKyAHpHofi 
onopHofi, noBopaqHBaiomHe b 3toh nAOCKOc- 
th ynpaBAHeMbifl moct (pnc. 109,a). TaKOH 
noBopoT B03MO>KeH 3a cqeT Ae(|)opMauHfi 
1I1HH. npH HeKOTOpOM COMeTaHHH yrAOBOH 
CKOpOCTH KOAec, OnpeAGAHCMOH CKOpOCTblO 
v, ynpyrHX, a T3K>Ke A6Mn(|)HpyK)mHx 
CBOHCTB SAeMeHTOB pyAeBOTO ynpaBAeHHH 
H 111 HH, MOMeHTOB HHepUHH KOAec, MOMeHTbl 
Air i h M r 2 Bbi3biBaioT He3aTyxaiomHe ko- 
AeCaHHH KOAec OTHOCHTeAbHO LUKBOpHeH 





KoAe6anuH ynpaeAHCMbix t coAec 
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h ynpaBjiaeMoro MOCTa b haockocth, 
nepneHAHKyjiapHOH onopHOH. 

npHMHHOH HaqajibHoro noBopoTa ynpaB- 
jifleMoro Mocra MO>KeT SbiTb aio 6 oh cAynafi- 
HMH BHeillHHfi MOMeHT: Hae3A OAHOrp H3 KO- 
jiec Ha HepoBHOCTb, KpaTKOBpeMeHHbiH nopbiB 
BeTpa H ap. ABTOKOJiefiaHHH MOryT B03HHK3Tb 
h b pe3y^bTare CAynaHHoro noBopoTa ynpaB- 
jineMbix KOjiec. B stom cAynae momcht M r 2 
noBepHeT ynpaBAaeMbift moct b haockocth, 
nepneHAHKyjiflpHOH onopHoft h t. a. 3Hep- 
thh, paccenBaeMaH npn KOAeOaHHHx b 
uuKBopHCBOM y3Ae, noABecne h iiiHHax, 
nonoAHHercH 3a cneT moulhocth, noA- 
BOAHMOH OT ABHraTeAH K BeAymHM KOAecaM. 

CocraBHM ypaBHeHHe abhwchhh ynpaB- 
AfleMoro Mocra c 33bhchmoh noABecKOH npH 
CAeAytomHx AonymeHHHx: Macca 3 btomo6h- 
ah Tan BeAHKa, hto HecMOTpn Ha nojieda- 
HHH ynpaBAHeMblX KOAeC OH ABH>KeTCH npn- 
MOAHHeHHO, t>=const, 2/? Z i = const, b cb«3h 
c neM yrAOBbie koa663hhh MOCTa coBep- 
UiaiOTCH OTHOCHTeAbHO H6ITOABH>KHOH TOMKH 

0 0 (pHC. 109. a). CwcTeMa oOAaAaeT AByMH 
CTeneHHMH cboSoam: noBopOT MOCTa b no- 
nepeMHOH haockocth (TeKymHH yroA y) h 
nOBOpOT 06OHX Kanec OTHOCHTeAbHO LUKBOp- 
Hefi (TeKymHH yroA 0, KOTOpbifi 6y- 
ACM CMHTaTb OAHHaKOBbIM AAH OfiOHX KOAec). 

IlpH npHMOAHHeHHOM ABH^ceHHH BeKTOpbl 
CKOpOCTeH KOAec napaAAeAbHH npOAOAbHOH 
OCH, nAOCKOCTH H<e BpameHHH KOAec OTKAO- 
HHKDTCH OT npOAOAbHOH OCH Ha nepeMCHHblft 
yroA 0. CAeAOBaTeAbHO, KaneHHe KOAec 
npoHcxoAHT c yBOAOM h yrAbi ysoAa 
8=0. B pe3yAbTaTe stoto bo 3 hhk 3 iot pean- 
UHH Ry I H CTa6HAH3HpyK)mHe MOMeHTbl 
Alcui* Ale yt M cz • npH MaAbix yrAax noBopo- 
Ta KOAec, cooTBeTCTByiomux aBTOKOAeSaHH- 
hm, mowho npeHefiperaTb momchtom M cz , 
CMHTaH CyMMapHblH CTa6HAH3HpyK>mHH mo- 
MeHT 2M c =f(0). 

Ha CHCTeMy AeficrByiOT TaK>Ke rnpocKonn- 
necKHe MOMeHTbi : M r i=/ K Y< ,) K H Af r2 = 

=/ K 0w K (rAe / K — cyMMapnbiH momcht HHep- 
u,hh o 6 ohx KOAec OTHOCHTeAbHO oceii hx Bpa- 
meHHH). 

IlpH yrAOBbIX KOAeSaHHHX MOCTa B03HHK3- 
eT ynpyrnfi momcht, paBHbifl c y \y (rAe 
c y \ — yrAOBaa wecTKOCTb nepeAHen noABec- 



kh, onpeAeAHeMaa ynpyrocTbio iuhh h pec- 
cop), a T3K>Ke MOMeHT k„y Heynpyroro co- 
npOTHBAeHHH, B03HHKaiomHH b pe3yAbTaTe 
paOoTbi 3MopTH3aTopoB, TpeHHH b uiapHHpax 
nOABeCKH H THCTepe3HCHHX nOTepb, B03HH- 
KaiomHx npn AetjjopMauHHx luhh (rAe k „ — 
K03(|H|)HUHeHT Heynpyroro conpOTHBAeHHH 
nOABeCKH). npH KOAeSaHHHX KOAec OTHOCH- 
TeAbHO rnKBopnen B03HHKaiOT ynpyrHH mo- 
MeHT c py 0 (rAe c py — wecTKOCTb pyAeBoro yn- 
paBAeHHH) h MOMeHT /jp y 0 (rAefc py — kos^h- 
UHeHT Heynpyroro conpOTHBAeHHH pyAeBoro 
ynpaBAeHHH, oOycAOBAeHHbift TpeHHeM b 
mapHHpax pyAeBbix tht). 

JI,BH>KeHHe cHCTeMbi onncbiBaeTCH CAeAyio- 
mHMH ypaBHeHHHMH: 

ABHM<eHHe Mocra b nonepeqHOH haockocth 

(227) 

ABHJKeHHe KOAec OTHOCHTeAbHO mKBopHeii 

/ kui 0 “I - ^p y 0 “f* c py 0 — J K yo)K A c 0 — 0, (228) 

TAe Jo — MOMeHT HHepUHH MOCTa BMecTe c 
KOAeCaMH OTHOCHTeAbHO npOAOAbHOH OCHJ 
/ kiu — MOMeHT HHepUHH 060HX KOAec OTHOCH- 
TeAbHOft LUKBOpHeH. 

npHHHMaa K034>4)HUHeHTbI COnpOTHBACHHH 
yBOAy OAHHaKOBbIMH AAH 060HX KOAec H 
paBHbiMH kyi, mo>kho 3anHcaTb: /? y i^+ 

— I - Ry I n == ky 1 8 ) — ky 1 0. 

Pa3AeAHB o6e qacTH paBeHCTB (227) Ha 
Jo h (228) Ha J Km h npHHHMan bo bhh- 
M3 HHe, MTO (j) K =v/r K , nOAyHHM 

y + 8 nY + «nY — k r] vQ 4- ft yr 0 = 0; (229) 

0 4" 8 pv® 4" ^py0 — ^r2 u Y = 0’ (230) 

ril e & n =kJJ 0 - e py =* py // KUI ; 

w n C y/^o> w py py”^“ ^ c) / ^ kui ’ 

^rI = ^K/^o r K » ^r2 JJ (^kui^k)’ ^yr 
= ky i rJJo. 

ypaBHeHHH (229) h (230) CBH3aHHbie, 
t. e. b Ka>KAoe H3 hhx bxoaht o6e yrAO- 
Bbie KOopAHHaTbi y h 0. 3to noKa3WBaeT, 

HTO H KOAeSaHHH HBAHJOTCH CBH33HHbIMH, T. e. 
nonepeqHbie KOAeSaHHH MOCTa OKa3biBaiOT 
BAHHHHe Ha KOAeOaHHH KOAec OTHOCHTeAb- 
HO uiKBopHeft h HaoOopoT. CBH3b Me»Ay 
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KOJiefiaHHHMH xapaKTepH3yeTCH AByMfl noc- 
jieAHHMH qjieHaMH ypaBHeHHH (229) h iioc- 
jieAHHM HJieHOM ypaBHeHHH (230). Ko3<j)<J)H- 

UHeHTbl k r \ H kr2 Ha3blBaiOT KoacjxjjH* 
UHeHTaMH THpOCKOnHMeCKOH CBH3H, a k yv — 
K03(J)(J)fmHeHTOM ynpyro-rnpocKonHMecKOH 
CBH3H. EcJIH B yp3BH6HHH (229) CHHTaTb 
0=0=0 hah b ypaBHeHHH (230) y= 
= 0, T. e. eCJIH AHLUHTb CHCTeMy KaKOft- 
ah6o oAHofi H3 CTeneHefl cbo6oah, to nojiy- 
qaioTCH ypaBHeHHH rapMOHHnecKHX 3aTyxaio- 
IUHX KOJieOaHHH ■y4'8 n , y + a>nY = 0 HJIH 0 + 

-(- 8 py 0 -}- (Opy 0 = 0 . 

B 3thx ypaBHeHHHx (o„— qacTOTa KOJieSa- 
hhA CHCTeMH, y KOTopoft ycTpaneHa bo 3 moh<- 
HOCTb ABH>KeHHH no KOOpAHHaTe 0 , a G)py — 
qacTOTa KOAeSaHHH CHcreMbi, y KOTopofi yer- 
paHeHa B03MO>KHOCTb ABHJKeHHH HO KOOp- 
AHHaTe y. Taxae qacTOTbi Ha3biBaK)T nap- 
UHaAbHblMH. 

K03<J>({)HUHeHTbI E n H E py HBAHIOTCH nap- 
HHaJlbHblMH K03(J)(J)HUHeHTaMH 33Ty X3HHH. 

ripa noBOpoTax ynpaBJineMbix KOAec otho- 
CHTeAbHO UIKBOpHeii B03HHK3K)T AOITOAHH- 
TeAbHbie CHAbl COnpOTHBAeHHH ABHHCeHHIO, 
paBHbie cyMMe npoenuMH peaKUHH R y na 
npoAOAbHyio ocb 3 btomo6hah. /(ah riOAAep- 
JK3HHH paBHOMepHOrO ABH>KeHHH Ha 3Ty Be- 
AHMHHy AOA>KHa B03paCTH THTOBaH CHAa Ha 
BeAymHx KOAecax npH B03HHKHOBeHHH 3 bto- 
KOAe6aHHH. 

TaKHM o6pa30M, mach k yr Q=k y i QrJJ 0 
paBeHCTBa (230) xapaKTepH 3 yeT noABOA 
SHeprHH ot ABHraTeAH, hcoOxoahmoh aah 

nOAAep>KaHHH aBTOKOAe6aHHH. 

HccAeAOBaHHH ypaBHeHHH (229) h (230) 

nOKa3UBaK)T, MTO B 3aBHCHMOCTH OT COMe- 
TaHHH KOHCTpyKTHBHbix H 3KCnAyaTaU,H0HHblX 
napaMeTpoB KOAe6aHHH MoryT 6biTb Kan 3a- 
TyxaiomHMH, Tan h He3aTyxaiomHMH (aB- 
TOKOAefiaHHHMH). ABTOKOAeGaHHH B03HHK3- 
k>t nocAe npeBbiuieHHH HexoTopofi kphth- 
MeCKOH CKOpOCTH, 3aBHCHUI,eH OT KOHCTpyK- 
THBHbIX napaMeTpoB ynpaBAHeMoro MOCTa h 
noABecKH. 

HaAHqne ynpyrornpocKonHqecKOH cbh- 
3H HBAHeTCH He eAHHCTBeHHOH QpHqHHOfi B03- 
HHKHOBeHHH aBTOKOAeSaHHH ynpaBAHeMbix 
KOAeC. 

Ochobhum cnocofioM ycTpaHeHHH hah, no 
KpaftHeii Mepe, yMeHbiueHHH aBTOKOAe6aHHH 
HBAHeTCH npHMeHeHHe He33BHCHMHX noABe- 



cok nepeAHHx KOAec. Flpn Bbifiope coot- 
BeTCTByiouiefl kh HeMaTHqecKOH cxeMbi Taxofi 
nOABeCKH y MeHbHiaiOTCH HaKAOHbl KOAec B 
nonepeqHofl haockocth h cHHxpoHHOCTb sthx 
HaKAOHOB y npaBHX H AeBbIX KOAec, mto 
yMeHbuiaeT rHpocKonnqecKHe MOMeHTbi M rt 

H Mr 2 H B CBH 3 H C 3 THM 33 TpyAHHeT 
B03 HHKHOBeHHe 3 BTOKOAe 6 aHHH. 

§ 53. ycHAHe Ha pyjieBOM KOJiece 

MoMeHTW, AeflcTByioiuHe Ha ynpaBAHeMbie 
KOAeca, qepe 3 pyAeBoe ynpaBAeHHe nepe- 
AaiOTCH Ha pyAeBoe KOAeco. riosTOMy aah 
noBopOTOB ynpaBAHeMbix KOAec 3btomo6hah 
HAH yAepHOHHH HX B KaKOM-AH 60 nOAOHte- 
HHH npHXOAHTCH npHKA 3 AbI B 3 Tb yCHAHH, 3 a- 
BHCHiune ot 3 TanoB noBopoTa (bxoa b no- 
BOpOT, BbIXOA H 3 noBopoTa), 3 KCIIAyaTaLI.HOH- 
HblX (JjaKTOpOB (CKOpOCTb ABHH<eHHH, THII H 
COCTOHHHe AOpO>KHOrO IlOKpbITHH H Ap), 
KOHCTpyKTHBHbix napaMeTpoB 3BTOmo6hah. 

KpoMe paccMOTpeHHbix Bbime CTa6nAH3H- 
pyiouiHX MOMeHTOB, Ha ynpaBAaeMbie KOAeca 
AeHCTByiOT H ApyrHe MOMCHTbl. npH KpHBO- 
AHHefiHOM KaqeHHH KOAeca paccTOHHHe ot 
m rHOBeHHoro ueiiTpa noBopoTa ao pa3AHq- 
HblX TOqeK KOHT3KTHOH nAOUI,aAKH HeoAHHa- 
KOBbl. B TO >Ke BpeMH AHHCHHbie CKOpOCTH 
3THX TOHeK OTHOCHTeAbHO OCH BpameHHH 
KOAeca AOAHCHbl 6bITb OAHHaKOBbIMH. I103TO- 
My y SAeMeHTOB koht3kthoh rmomaAKH B03- 
HHKaroT ynpyrHe AecJjopMauHH. hah cKOAbwe- 
HHe, co3AaiomHe SAeMeHTapHHe peaKUHH, mo- 
MeHT KOTOpbIX CTpeMHTCH yMCHbUJHTb 

KpHBH3Hy TpaeKTOpHH KOACC. 3T0T MOMeHT 
TeM OoAbuie, qeM MeHbiue paAHyc p K KpHBH3- 
HW TpaeKTOpHH KOAeca (pHC. 110 ) H 60 Ab- 
Uie LLIHpHHa KOHT3 KTHOH nAOUU.aAKH. Mo- 
MeHT M b HMeeT cymecTBeHHoe 3HaqeHHe 
TOAbKO npH OqeHb MaAblX p K - 

SACMeHrapHbie peaKUHH, HBAHiomHecH 
CAeACTBHeM ynpyrnx Ae(|)opMauHH hah 
CKOAbH<eHHH SAeMeHTOB KOHTaKTHOft nAO- 
maAKH, B03HHK3K)T T3K>Ke npH nOBOpOTe 
KOAeca OTHOCHTeAbHO LUKBOpHH. ECAH nOBO- 
paqHBaTb HeKaTameeca KOAeco, to npH Ma- 
Abix 3HaqeiiHHX yrAa 0 OyAyT npoHexo- 
AHTb TOAbKO ynpyrne Ae4>opMauHH. npH yBe- 
AHqeHHH noBopaqHBaiomero MOMeHTa (a cAe- 
AOBaTeAbHo, h yrAa 0) no KOHTypy koh- 



ycuAue na pyAeeoM KOAece 
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PHC. 110. BjIHflHHe KpHBH3HU TpaeKTOpHH HS 

GTa6HJIH3HpyiOmHH MOMeHT: 

/ — Gk = 1 0 kH; 2—G k = 15 kH; 

«? — G k — 20 kH; 4— = 25 kH 

TaKTa HaHHercfi CKOAbHcemie, 3axBaTWBaio- 
mee Bee 6ojibiuyio ero qacTb, BnjioTb ao 
nOJIHOrO CKOAbJKeHHH. 

EcJIH OAHOBpeMeHHO C nOBOpOTOM KOJieCO 
KaTHTCfl, TO npn 33AaHHOH CKOpOCTH nOBO- 
poTa (H3MeHeHHB yrjia 0 ) mo>kho HaftTH 
Tanyio CKopocTb KaqeHHH <o K , npn kotopoh 
3JieMeHTbi ujHHbi 6yAyT ycneBaTb bwhth H3 
KOHTaKta ao Toro, Kan uiHHa noBepHeT- 
c fl OTHOCHTejibHO mKBopHH Ha yroji 0 , COOT- 
BeTCTByiomHH Haqajiy cKOJibsceHHH. 

MoMeHT M w conpoTHBJieHHH noBopoTy KO- 
Aeca OTHOCHTejibHO uiKBopHH b 3TOM cjiyqae 
o6ycjioBJieH TOJibKo ynpyrHMH yrjioBUMH ue- 
(J)OpMaUHHMH LUHHbl H 6yAeT TeM MeHbLUHM, 
qeM Ha MeHbuiHH yroji noBopaqHBaeTCH uih- 
na 3a BpeMH HaxoacAeHHH ee 3JieMeHTOB 
b KOHTaiere. npnbjiHHceHHO aah o6ohx ynpaB- 
AHeMbix KOJiec 

M w = ijicjv, 

TAe Cm — yrAOBaa wecTKOCTb imiHbi (b 
H- M/ pa a), t. e. OTHOiueHHe MOMeHTa (b 
H'M), HeoOxoAHMoro ajih noBopoTa KOAec 
OTHOCHTeAbHO BepTHKaAbHoft och Ha yroji 
y, k 3T0My yrAy (b pa a). 

MoMeHT 0 Ka 3 biBaeT cymecTBeHHoe 

BAHBHHe na conpoTHBJieHHe noBopoTy pyAe- 
Boro KOAeca, npn MaAbix CKopocrax ABHace- 
HHH H SOAblUHX yrAOBblX CKOpOCTHX nOBOpO- 
ra ynpaBAHeMbix koacc OTHOCHTeAbHO 
UIKBOpHefl. npH SOAbUlHX V H MaAbIX 0 , 
HanpHMep b npouecce KoppeKTHpoBKH npHMO- 
AHHeHHOrO ABHHteHHH 3BT0M06hAH 3 THM MO- 
MeHTOM mojkho npeHe 6 peraxb. 



IlpH noBopoxe ynpaBAHeMbix KOAec Ha Mec- 
Te MOMeHT COnpOTHBACHHH Bbl 3 b!BaeTCH 
CKOAbJKeHHeM SAeMeHTOB KOHTaKTHO-OnOp- 
HOft nOBepXHOCTH KOAeca H MOH<eT 6 WTb 
npH 6 AHHceHHO paccqnxaH no <J>opMyAe 

^ (1 0=°- 667 <( ) V( m al^) 3 /P B . 

npH yCTaHOBHBUieMCH KpyrOBOM ABHH<e- 
HHH (0=const) MOMeHT M^—0. 

npOAOAbHbie CHAW C03AaiOT OTHOCHTeAbHO 
uiKBopHeft MOMeHTw M R — R X \C (rAe c — 
nAeqo oSKaTKH). Momchtw Ha npaBOM h 
A eBOM KOAecax HanpaBAeHbi bo B33HMonpo- 
TH BOnOAOHiHbie CTOpOHbl H HpH npHMOAHHeH- 
hom ABH>«eHHH, KorAa mojkho cqHTaxb peaK- 
UHH R x OAHHaKOBbiMH Ha o6ohx KOAecax — 
B33HMH0 ypaBHOBeiiiHBaioTCH. npH noBopo- 
Te, KorAa nponcxoAHT nepepacnpeAeAeHne 
HopMaAbHbix peaKUHH, HapyuiaexcH h pa- 
BeHCTBO npoAOAbHbix. Ecah ynpaBAaeMbift 
MOCT HeBeAyniHH, TO npOAOAbHbIMH peaK- 
UHHMH HBAHlOTCH CHAW COnpOTHBAeHHH Kaqe- 
HHio, TorAa cyMMapHbift momcht o6ohx KOAec 

( 231 ) 

rAe R zu h R zb — HopMaAbHbie peaKUHH na 
HapyjKHOM h BHyTpeHHeM KOAecax. 

y BeAymero ynpaBAneMoro MocTa (Han- 
pHMep y nepeAHenpHBOAHbix hah noAHO- 
npHBOAHbix a bto M o6HAefi ) peaKUHH R x MoryT 
dbiTb noAcqHTaHbi no $opMyAe (22). Ecah 
M eHtAy KOAecaMH ycTaHOBAen CHMMeTpHqHbiH 
AH(|)(j5epeHUHaA, TO MOMeHTbl M, nOABOAH- 
Mbie k BHyTpeHHeM y h HapyncHOMy otho- 
CHTeAbHO ueHTpa noBopora KOAecaM, mo>k- 
HO CUHTaTb OAHHaKOBbiMH. Il03T0My MOMeH- 
Tbl OTHOCHTeAbHO LUKBOpHH CHA M/r a B33HM- 
ho ypaBHOBeiiiHBaioTCH. B3aHMHO ypaBHOBe- 
UIHBaiOTCH OTHOCHTeAbHO UJKBOpHeH TaKHCe 
MOMeHTbl HHepuHOHHbix cha / K //(r K r a ). 

CAeAOBaTeAbHO, paBeHCTBO ( 231 ) cnpaBeu- 
ahbo h aah 3Toro CAyqaa. Ha SAaroycT- 
poeHHbix AOporax momcht 2M r MaA no cpaB- 
HeHHK) C OCTaAbHbIMH, 

Ecah ycHAHTeAb pyAeBoro npn boa a ot- 
cyTCTByeT, to npn- bxoab b nOBopoT bo- 
AHTeAb AOAJKeH npHAOJKHTb K pyAeBOMy KO- 
Aecy CHAy P p , KOTopaa Ha nAeqe R p , paB- 
hom paA«ycy pyAeBoro KOAeca, co3AaeT Mo- 
MeHT, paBHbift c yqeTOM nepeAaToqHoro 
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& npUBAHSMOCTb 



qncjia Mpy pyjieBoro ynpaBJieHHH h ero Knjt 
Tlpy, CyMMe CTa6HJIH3HpyK>mHX MOMeHTOB, 
AeHCTByjomHx Ha KOJieca, 

p P =(Z ^+2 ^<,,+2 ^0*+^+ 

+ M b+2 M R) / P* 1 py w «) ' 

ripn yAepjKaHHH pyjieBoro KOJieca c noc- 
TOHHHHM yrjIOM Op CyMMa CTa6HJIH3HpyK>mHX 
MOMeHTOB ypaBHOBeuiHBaeTCH nan MOMeH- 
TOM PpRp, TaK H MOMeHTOM chji Tpe- 
hhh b pyjieBOM ynpaBJieHHH. B stom cjiyqae 

p p = (E M «+E *<«+*.+ 
+m B +E ^ p} -ij, /(/?,«.). 



MoOHJiefi u py == 13...22, ajih rpy30Bbix u py = 
= 20.. .25. 

npH BMxo^e H3 noBopoTa cyMMapHHfi 
CTa6HJiH3Hpyioiii,HH momcht, ecjiH oh npa- 
BHjibHo BbiOpaH, AOCTaToqeH, MToObi npeono- 
jieB TpeHHe b AeTajiax pyjieBoro ynpaBJieHHH, 
B03BpaTHTb KOJieca b nojio>KeHHe, 6jiH3Koe k 
H eflTpajibHOMy. 

YpaBHeHHe ABH>KeHHH pyjieBoro KOJieca 
MOH<eT 6uTb npeACTaBJieHO TaK 

/ py 0 = SM c ifi pv , 

rue /py=2/ KU ,+/pKUpy — MOMeHT HHeppHH ae- 
Tajiefi pyjiesoro ynpaBJieHHH, npHBeaeHHbifi 
k KOJiecaM; J Klu — momcht HHeppHH KOJieca 
OTHOCHTejIbHO LLlKBOpHH; / pK — MOMeHT HHep- 
UHH pyjieBoro KOJieca. 



rpe T| py — KUIl pyjieBoro ynpaBJieHHH npH 
nepeaaqe chji ot KOJiec k pyjieBOMy KOJie- 
cy (oSpaTHHH KUR pyjieBoro ynpaBJieHHH) . 

B cpepHeM mo»:ho cqHTaTb ri py =0,67... 
0,82; ti P y=0,58...0,63; ajih jierKOBbix 3 bto- 
x 




§ 54. PacneTHhiH MeroA 
onpeAejieHHH napaMeTpoB 
KpyroBoro abhjkchhh aBTonoe3Aa 

Ha pHC. 1 1 1 noKa3aHa pacqeTHan cxeMa 
paBHOMepHoro KpyroBoro abhjkchhh ( R= 
— const, y=const) aBTonoe3pa, cocTomuero 
H3 TpexocHoro aBTOMoOHjiH-THraqa h AByxoc- 
Horo nojiynpHpena. 

OcoOeHHOCTHMH noBopoTa nan THraqa, TaK 
h nojiynpHpena, BbinojiHeHHbix no npHBepeH- 
hoh Ha pHC. 1 1 1 cxeMe, HBJineTCH KaqeHHe 
KOJiec c yBOflOM paxce npH ckopocth abh- 
>KeHHH 6 jih 3 koh k Hyjiio, t. e. npn OTcyTCT- 



Phc. 111. PacMCTHan cxeMa paBHOMepHoro apyrcmoro 
ABHweHHfl aBTonoesAa 
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bhh cha HHepu,HH. 3 to oSyCJIOBJieHO TeM, 
mto y KOJiec tcaokkh Taraqa B33HMHoe 
pacnojio>KeHHe oceft BpameHna HeH3MeHH0 
(och napajyieabHu). To ace othochtch h k 
KOJ iecaM nojiynpHu,ena. FIpw ycTaHOBHBiueM- 
ca KpyroBOM abhjkchhh aBTonoe3Aa Bee ero 
3Bertba HMeiOT eflHHbifi ueHTp noBopofa. Ka- 
qeHne KOJiec 6e3 yBOAa bo 3 mo%ho jiaiiib b 
tom cnyqae, ecjin och Bcex KOAec nepece- 
KaiOTCa B 3T0M UeHTpe, qTO HeB03M0HtH0 flJia 
ocefi KOJiec TejieaucH h nojiynpauena. 

B pe3yjibxaTe yBOAa KOJiec ueHTp noBopoTa 
nojiynpnuena npn o»0 CMemeH oTHocateJib- 
ho ero 3an.Hero MOCTa Ha paccTOHHHe C no . 
npH nOBbimeHHH CKOpOCTH ABHXteHHH CHJIbI 
HHepUHH H3MeHaiOT COOTHOIlieHHe 60KOBUX 
peaKuafi moctob, yBejinqHBaa yrjiw yBOAa 
h CMemeHHe C a . 

yrjibi yBona MOcfOB nojiynpHuena 
6 4 =(/n— 6 5=C„//? n . 
BoKOBbie peaKUHH cepeAHH moctob - 
Ry4 — ky4 (/'n C n ) / Rn] 

RyS^^kysCn/Rii- (232) 

CocTaBJiaiomHe chjih HHepuHH, AefiCTByio- 
mne b cepenHHax moctob nojiynpHuena, 
BbipaacaiOTca cjie^yiomHM o6pa30M: 

P yA = m ^\/ ^4= m n4 y ? C °Sfi 4 / 

/ (R n COS 2 a 4 )=m Il4 vlf (R n cos 6 4 ) ; (233) 

P yt= m n svl/'(R n cos 6 5 ). (234) 

C0CT3BHM ypaBHeHHe paBHOBecna MO- 
MeHTQB chji, AeficTByiomHx Ha nojiynpH- 
uen, OTHOCHTejIbHO TOHKH cuenKH 

Ry4^4~\~ P y4 P 4 C0 ^^4 Ry^Lc , — Ry^Lc,COS6^=0. 

rioa.cTaBHB b 3 to ypaBHeHHe 3HaqeHHa CHJI 
H3 paBeHCTB (232) ...(234), nocJie npeo6pa- 
30BaHHa nojiyqHM 

C - k y4 l » L 4 2 m n4 L 4+ m n5 L 5 

" k y4 L 4+ k y5 L 5 " k y4 L 4 + k y5 L 5 

(235) 

IlepBbifi qjieH paBeHCTB a (235) xapaKTe- 
pH3yeT BejiHqHHy cMemeHHa C no , noraa ch- 
Jlbl HHepUHH npaKTHqeCKH . paBHbl HyjIIO 

6 3aK. 1365 



(o«0), a BTopofi — yBejiaqeHHe C n 3 a cqeT 
AefiCTBHH CHJI HHepUHH. 

Kak cjieAyeT H 3 paBeHCTBa (235), CMeme- 
HHe Cno MOaceT 6bITb pa3JIHqHhIM B 33BH- 
chmocth ot coneTaHHa bxoahiuhx b nepBbiH 
qjieH BejIHHHH H He 3aBHCHT OT R„. 

Coctbbhm ypaBHeHHe paBHOBecHa none- 
peqHbix chji, AeficTByiomHx Ha nojiynpHu.en, 

P ay Ryl — P y4CO§&4~\~ R y$ — P j5COS85= 0. 

FIoncTaBHB 3HaqeHHa chji H3 paBeHCTB 
(232) ...(234) h peuiHB ypaBHeHHe otho- 
CHTejibHO nonepeqHOH AJia npnuena chjiw 
P py, AeficTByiomefi b Tonne cuenKH, Haft^eM 

P ny= [ k y4i a -V 2 a (™„4+™« 5 )- 



C fl(k y4 + & ys) ]/ Pji • 



IloACTaBHB BMecTO C„ ero BHpaaceHHe H3 
paBeHCTBa (235) nocjie npeo6pa30BaHHa, no- 
jiyqHM 



p *= 



k l 

jn i 



( k y4+ k yb) k y4 l n L 4 
k y4 L 4 + k y5 L S 



V n 



k y4 m i,5~ k yS m n4' \ . „ 
^4^4 + V L 5 Y " 



(236) 



AHajiH3 (JjopMyjibi (236) noKa3biBaeT, hto 
npH ky4m„5>ky5m„4 yBejinqeHHe cxopocTH 
On MOJKeT npHBeCTH K yMeHbUieHHK) CHJIH 
Pa ao Hyjia h Aaace k H3MeHeHHK) HanpaB- 
AeHHa ee AeficTBHa; npH k y 4 m n s=kysm n 4 
CKOpOCTb ABHXCeHHH He BJIHaeT Ha CHAy 
P ity, KOTOpaa OCTaeTCH 33BHCHMOH TOAbKO 
ot reoMeTpHnecKHX pa3MepoB noAynpuuena 
(/„; i 4 ; L$) H COqeTaHHH K03(}>4>HUHeHT0B 
conpoTHBAeHHa 60K0B0My yaoAy moctob. 

ypaBHeHHe paBHOBecna npoAOAbHHx cha, 
AeHCTByiomHx Ha noAynpniten, 

P me — P Kfi+Z 3 0sin 84 — P y5 sin6 5 = 0, 

TAe P K n — CHAa conpoTHBAeHHa K3qeHHK) no- 
AynpHuena. 

rioACTaBHM 3HaqeHHa cha h peuiHM ypaB- 
HeHHe OTHOCHTeAbHO P„x 

Pnx=( m n 4 + m„ 5 )g[ a +On( m n5 65— . 

-m„ 46 4 )/Rn. (237) 

ripn paBHHx oceBwx HarpyaiKax noay- 
npHuena G5=C 4 h HefioAbuiOH ckopocth 

ABHaceHHH, KOTAa npOAOAbHaa CHAa, 
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ynpaeAHCMOCTb 



AeficTBytomaa b Tonne cuenKH, BHaqa^e Hec- 
KOJibKO yMeHbiuaeTCfl, ho 3aTeM npH AaJib- 
H6HLL16M yBeJIHHeHHH CKOpOCTH H3MHHaeT paC- 
TH BCe C SOJIbliiefi HHTeHCHBHOCTbK). 

Pace motphm Tenepb noBopoT Taraqa. B 
COOTBeTCTBHH CO CXeMOH ypaBHeHHH paBHOBe- 
CHH AeHCTByK5lU,HX CHJI H MOMeHTOB flpHHH- 

MaioT cjieAyiouiHH bha: 



nocTynaa aHajiorHqHO, TpeTbe ypaBHeHHe 
cHCTeMbi (238) paBHOBecHH npeACTaBHM b 
cjieAyJomeM BHAe: 

P (k yl L sin 0— P Kl L sin 0 — C -{-£>) — 
-k tjl L 2 cos0-fe y2 / 2 -y'J(m Tl Z, + m T2 /)-f 

+ C r ( k yl L C0S i] + k t /2 / ) =0 • 



P yl sin (0 — 6 j) — /? sin 0— P Kl cos 0 + 

+ Py 2 sin 8 2 -P tf3 sin 8 3 -P ny sin a r - 
-P njf cos a r -{-P JC =0 ; 

P^cos 0 — P^[Cos ( 0 — 8J — P Kl sin 0 — 

-^ i/ 2-^2 COs6 2-^ £/ 3- /5 i,3 COS 6 3- 

-P^cos a,.+ P n . v sin a r =0 ; 

R yX L cos 0 — P yl L cos (0 — 6 — 

— P kX L sin Q — R y2 l—Ppl cos fi 2 — 

— P„ y 0,5 / cos a r +P nj .0,5 l sin a r =0 . 

(238) 

Chjih h peaKUHH, BxoAHiuHe b ypaBHe- 
HHH (238), BbipastaioTca cjieAyiouuHMH 3a- 
bhchmocthmh: 

Pyi = rn Tl v 2 T /[R cos (0 6,)] ; 

P i/i — m y2 v*/(R cos 6 2 ); 

Py'J, = Wr3^T / (P COS 63) ; 

Py\ = *„i tg0 - k y] (L~ C T )/P; 

Pi/2 == P t/2 ( ^ C T ) / P; P^3 = ky$ C T / P. 

OcTajibHbie chjih xapaKTepH3yiOTca ypaB- 
HeHHHMH (236) h (237). 

06o3HaqHM qjieHH BToporo h TpeTbero 
ypaBHeHHH chctcmh (238), coAepMomne 
chjih, AeficTByromHe ot npHuena Ha Taraq, 

COOTBCTCTBeH HO 

P, tJ ,cosa r =i4; 0,5P nj //cosa r =C; 

P nxSinctf— 0,5P n - (/sinot[' = D. 

OoACTaBHM bo BTopoe ypaBHeHHe 3Ha- 
qeHHH napaMeTpoB, bxoahiuhx b Hero h noc- 
jie npeo6pa30BaHHa, nojiyqHM 

P (k yl sin 0 — P Kl sin 0 — A +P)— 

— k yX L cos 0 — k y2 l — y 2 m T -j- 

+ C r (k yl cos ^ + k y2 +^y-i)=^ • 



06o3Haqaa 

A c= ky I COS 0 + k , /2 -f- k yZ ; 

B C= k y\ Lc0S Q+ky 2 l\ 

A R =k y] sin 0 + P Kl sin 0 — A + B ; 
B R ==k y\ L Sin ° — P k\ L Sin ° — C+D , ' 
nojiyqHM ABa ypaBHenna 

RA R =ky\LcosQ-\~ky2l-{-v'*mj — A c C T ; 

P B R — k y i L 2 c os 0 -f k yd' 2 -f v ?( m T i L -f m T 2 /) — 
— BcCr. 



Pemaa hx OTHOcHTejibHO P h ripnpa bhhb 
npaBbie qacTH, nocjie npeo6pa30BaHHa nojiy- 
hhm (jjopMyjiy ajih oripeAejieHHH CMemeHHH 
ueHrpa noBopoTa Taraqa OTHOcHTejibHO er,o 
3aAHero Mocta 






A c/ A R B C / B R 




k ljX L 2 cosO + k y2 R 2 



,/ m r 


m T\ L + m T'2 I \ 1 


o: 


** )J 



(239) 



AHaJiorHqHoe pemenne hcxoahhx ypaBHe- 
HHH nocjie paAa npeo6pa30BaHHH AaeT 
c})opMyjiy A^ia onpeAeJieHHa paAnyca oobo- 
pota Taraqa 



P = 



\ r / a c-b 

k L 2 
R y 1 L 



,/B r \A 



COS Q + k y 2 R 



B, 



+ 



•K 



t Tl L + m T2 / 



)] 



(240) 



Bbipa>«eHHa a^h C, k P coAepwaT ko 9(})- 
(j)HUHeHTbi A c ; B c \ A R h B r , neKOTopwe 
cocTaBJiaramne q/ieHbi kotopwx b cbok) oqe- 
peAb 33BHcaT ot C T h P. rio3TOMy peniaTb 
3aAaqy onpeAeJieHHa nojio>KeHHa ueHTpa no- 
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BopoTa aBTOiioe3fla caeAyeT mctoaom noc- 
jieflOBaTejibHoro npn6aH>KeHHH. 

B nepBOM npH6jiH>KeHHH npHHHMaiOT A= 
= B—C=D= 0 , t. e. He yqHTbiBaiOT bahh- 
hhh nojiynpauena Ha THraq npw noBopoTe. 

BbiMHCJiaiOT KOopa.HHaTH ueHTpa noBOpOTa 
Taraqa C T h R, aaaee onpeaeanioT oeraab- 
Hbie KHHeMaTHqecKHe h AHHaMHqecKHe napa- 
MeTpbi noBopoTa THraqa h 3aTeM nocae 
onpeaeaeHHH cMemeHHH ueHTpa noBopoTa 
noaynpnuena no 4)opMyjie (235) paccqn- 
TbiBaiOT paanyc noBopoTa noaynpHuena. 

HajiHqne sthx KHHeMaTHqecKHx napaMeT- 

pOB n03B0J!HeT BblUHCAHTb CHAbI B33HMO-' 
AeficTBHH THraqa h noaynpHuena npn no- 
Bopore Pnx H P ny . 3aTCM KOppeKTHpyiOT 
K03(j)(jjHHHeHTbI COIipOTHBJieHHH 60K0B0My 
yBoay h onpeaeanioT KOopAHHaTbi ueHTpa 
noBopoTa aBTonoe3Aa bo btopom npH6aH- 
>KeHHH. Ilpouecc pemeHHH 3aaaqH mctoaom 
nocaeaoBaTeabHoro npn6aH>KeHHH cqHTaeTCH 
3aKOHqeHHbiM, ecjiH BbmncjiHeMbie napaMeT- 
pbi OTJinqaK)TCH ot napaMeTpoB, onpeaeaeH- 
Hbix b npeAbijtymeM npH6an>KeHHH, Ha Bean- 
qHHy, He npeBbimaiomyK) onpeAeaeHHOH Ha- 
nepea. 3aaaHHofi. OOmuho npHHHMaiOT Aoera- 
ToqHbiM pacxoacaeHHe He 6oaee 5 %. 

npw HaJiHqHH KOopaHHaT ueHTpa noBO- 
poTa aBTonoe3aa MoryT 6biTb onpeaeaeHbi 
KHHeMaTHqecKHe h AHHaMHqecKne napaMeT- 
pu noBopoTa. 

Paanycbi noBopoTa: 

cepeaHHbi cooTBeTCTBeHHo nepeaHero bto- 
poro h TpeTbero moctob /?i = /?/cos (0 — 6i); 
/?2=/?/cosfi 2 ; Rz=R/c.osbz\ 




npHuena «„=V«L- f i~C,f ; 



cepeanH cootbctctbchho qeTBepToro h nn- 
Tpro moctob aBTonoe3aa Ri=R n / cos8 4 ; 
R 5 =Rn/cos6 5 ; 

ymn cKaaabiBaHHH b ropH30HTaabHOH 
unocKOCTH a r =P+7=arctg(L5— C n )/ Rn + 
-(-arctg (C 7 — 0,5/) /R\ 
cab nr TpaeKTopnn npnuena C K — R — R n ; 
noBopoTHan umpHHa no caeay Koaec 
Bk == R i h /?5b- 

BoKOBbie peaKUHH no och y: R y \, R y 2 , 
RyZ, Ry 4, Ryb H UeHTpo6e>KHbie CHAbI 
Py\, Py2> PyZ, Py4, Pyb OnpeAeAHIOTCH IIO 
npHBeaeHHbiM Bbime (jjopMyaaM, Hcnoab30- 
BaHHbiM npH pemeHHH ypaBHeHH h paB- 
HOBecHH ; cHAbi P„ x h P mj — no ())Op- 
MyaaM (237) h (236). 

TnroByio cnay Ha BeaymHx Koaecax THra- 
qa, HeoSxoAHMyio aah ocymecTBaeHHH no- 
BopoTa, onpeaeaniOT H3 pemeHHH ypaBHe- 
HHH (235). 

BbiBeaeHHbie cjDopMyabi KHHeMaTHKH h ah- 
H3MHKH noBopoTa a BTonoe3aa aaiOT B03- 
MO>KHOCTb npoBecTH pacqeTHO-TeopeTHuec- 
Kyio oueHKy HeKOTopwx noKa3aTeaen ynpaB- 
aneMOCTH no npH BeaeHHUM cooTBeTCTByio- 
1UHM H3MepHTeaHM, peKOMeHAaUHHM H HOp- 
MaTHBaM. B KaqecTBe npHMepa paccMOTpHM 
nocaeaoBaTeabHOCTb nocTpoeHHH xapaKTe- 
PHcthkh cTaTHqecKOH TpaeKTopnoH ynpaB- 
aneMOCTH aBTonoe3aa. OHa MO>KeT 6wTb no- 
CTpoeHa no pe 3 yabTaTaM pacqeTa C T h R no 
4>opMyaaM (239 ) h ( 240) npH BapnauHH na- 
paMeTpoB 0 h u b B03MO>KHbix npeaeaax. 
3aTeM OTSnpaiOT pacqeTHbie 3 HaqeHHH C T h 
R , cooTBeTCTByiomne 6oKOBOMy ycKopeHHio 
j y = 4 m/c 2 , h, yqHTbiBan, hto a p = 
= 0U W , CTpOHT pacqeTHyiO 3aBHCHM0CTb 
/(=/( a), noaoM<eHHe KOTopofi Ha rpa(j)HKe 
no3BoaneT oueHHTb craTHHecKyio TpaeKTO- 
pHyio ynpaBaneMocTb aBTonoe3aa. 
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§ 61. AapoAHHaMHuecKaa 
yCTOftMHBOCTb 
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yCTOHMHBOCTH 



§ 55. OnpeAejieHHn 

JXjib ynpaBJieHHH KypcoBWM h 6okobwm 
ABHHC eHHHMH 3BT0M06HAH BOAHTeAb, nOBO- 
paqHBaa ynpaBAaeMwe KOJieca, co3AaeT 
ynpaBJiHiomHe chaw. napaMeTpw 3 thx cha 
peryjiHpyiOTcn boahtcacm TaKHM o6pa30M, 
mto6w nojiyqHTb acejiaeMbie H3MeneHHH xyp- 
coBoro yrjia h TpaeKTopHH ABHweHHH. 
Oah3ko, KpoMe ynpaBJiaiomHX cha, Ha aB- 
tomoShab AeHCTByioT pa3JiHqnoro poAa CAy- 
M3HHHe CHJIW, BbI3bIBaeMWe pa3JlHMHbIMH 
npHMHH3MH: B3aHMOA6ftCTBHBM KOJieC C He- 
POBHOCTHMH AOpOTH, aSpOAHHaMHMeCKHMH 
CHA8MH, H3KA0H0M AOpOTH H AP- 3TH CHAW, 

a TaK>xe hx KHHeMaTHnecKHe nocjieacTBHH 

H33WBBIOT B03MyiH.eHHHMH. 

ilBH>KeHHe noa AeficTBHeM 3aAaHHbix cha 

H33bIBaiOT BeB03MyiU6HHbIM. 

BAHHHHe B03MymeHHH Ha xapaxtep abh- 
>KCHHH MO)KeT 6blTb pa3AHHHbIM B 33BH- 
chmocth Kax ot napaMeTpoB HeB03MymeH- 
Horo ABHHteHHH, TaK H OT OCOSeHHOCTefi 
ABHatymeficH cHtrreMw, b abhhom cAyqae 
KOHCTpyKTHBHbIX OCoSeHHOCTefl 3 BTO MOfiHA H . 

ripH OAHHX napaMeTpax HeB03MyineHHoro 
ABHaCeHHH nocae BpeMeHHOrO OTKAOHeHHH, 
BW3B3HHoro B 03 MymeHHeM, napaMeTpw 
B 03 BpamaK)TCH K hcxoahwm — a C H m n - 
TOTHMeCKH yCTOHMHBOe ABH- 

a< e h h e . 

n P H Apyrwx napaMeTpax oTKAOHeHHe, 
BW3BaHHoe B03MymeHHeM, c TeneHHeM Bpe- 
MeHH yBeAHMHBaeTCH Aaa<e nocAe npexpa- 
meHHH abIictbhh B03MyineHH«; napaMeTpw 
ABH>KeHHfl He B03BpamaK>TCH K HCXOAHWM — 
HeycTofinHBoe AB«a<eHHe. 

Hhotas nocAe oKOHnaHHH aohctbhh B03My- 

meHHH BbI3BaHHOe HM OTKAOHeHHe, He pa3- 

pacTaeTCH, ho napaMeTpw abhjkchhh He bo 3- 
BpamaiOTCH K HCXOAHWM. EcAH OTKAOHeHHe 
He npeBbiuiaeT 3aABHHOH b KOHKpeTHWX yc- 
AOBHHX HOpMbI, TO ABHJKeHHe yCAOBHO Ha- 
3WB3IOT yCTOfiMHBWM (HeaCHMnTOTHMeCKH yc- 
tohhhbwm). 

JXBHa<eHHe Moa<eT 6wTb OAHOBpeivieHHO yc- 
tohhhbwm no oahhm napaMeTpaM h Heyc- 
TofiqHBHM no ApyrHM (HanpHMep ycTOHHH- 
BWM no (!>a H HeyCTOHMHBWM no TpaeKTopHH). 

ripn H3yneHHH cboBctb aBTOMoGHAeft pac- 

CMaTpHBaiOT yCAOBHH yCTOHHHBOCTH ABHJKe- 
HHH no fiOKOBOMy CMemeHHIO, yrAOBOft CKO* 
pocTH (da, onpoKHAWBaHHio b nonepenHofi 
H npOAOAbHOfl nAOCKOCTHX. 
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HeycTOHqHBOCTb no yrjiOBofi cnopocTH no- 
BopoTa MO*eT 6brrb Bbi3Bana: Sokobwmh 
Ae<|>opMauHHMH luhh c qacTHHHbiM npoc- 

K 3 A b 3 M B 3 H H 6 M OTAeAbHbIX SAeMeHTOB HX KOH- 
T 3 KTHbIX nJlOQiaflOK, HOAHblM CKOJIbJKeHHeM 
nepe^HHX h 38ahhx KOJiec, hah nojinbiM 
CKOflbWeHHeM 33 AHHX KOAeC. nOCJie^HHH 
CAyqafi Ha 3 HBaiot 3 aHOCOM. 
y MHoro 3 BeHHbix aBTonoe 3 flOB paccMaTpn- 
BaK)T yCAOBHH yCTOHMHBOCTH ABHJKeHHH K 3 >K- 
Aoro H 3 3 BeHbeB. yCTOHHHBOCTb OIieHHBaiOT 
napaMeTpaMH HeycTofiqHBoro 3 BeHa. 

riapaMerpu HeB 03 MymeHHoro ABHweHHn, 
onpeAejifltomHe rpaHHuy MewAy ycrofiqH- 
BOCTbiO H HeyCTOfiMH BOCTblO, Ha3blBaK)T KpH- 
THqeCKHMH. 

B psAC cjiyqaeB rpaHHqHbie ycAOBHfl mo- 
ryT onpeAejiHTbCfl oahhm H3 napaMeTpoB 
HeB03MymeHHoro ABHjKeHHn. HanpHMep yc- 

AOBHH B03HHKH0BeHHH OIipOKH AWB3HHH HJIH 
6oKOBOrO CKOAbHCeHHfl HpH yCTaHOBHBliieMCH 
KpyrOBOM ABH>KeHHH C 33A3HHbIM paA«y- 
com noBopoTa nojiHocTbio onpeAeAflioTCH 
ero CKopocTbio. 3Ty cnopocTb na3biBaiOT Kpn- 
THqecKofl no onpoKHAHBaHHio. TaKHte onpe- 
AejineTCH' h rpaHHqHoe ycAOBHe ycrofiqn- 
Boro h HeycroHqHBoro ABH>KeHHH no yr- 
AOBO.fi CKOpOCTH nOBOpOTa. 

HHorAa rpaHHMHbie ycnoBHH yCTOfiqHBOCTH 
h HeycTOHqHBOCTH onpeAeAHiOTCH He napa- 
MeTpaMH ABH>KeHHH, a nOJIOHCeHHeM 3 BTO- 
mo6hah hah ero 3 BeHbeB b npocrpaHCTBe 
(ycTofiqHBOCTb noAOA<eHHn). KpHTHqecKHe 
ycAOBHn npn stom onpeACAHiOTcn nonepeq- 

HblM H npOAOAbHbIM HaKAOHBMH AOporH OT- 
HOCHTeAbHO ,r0pH30HTaAbH0H nAOCKOCTH. 

3HaqeHHH KpHTHqecKHX napaMeTpoB abh- 
>KeHHH HAH nOAO>KeHHn cymeCTBeHHWM 06- 
pa30M 33BHCHT OT HeKOTOpbIX CBOfiCTB aB- 
tomoShah, onpeAeAneMbix ero KOHCTpyn- 
thbhwmh napaMeTpaMH. 

yCTOftqHBOCTb — COBOKynHOCTb CBOfiCTB. 
onpeAeAflioiuHx KpHTHqecKHe napaMeTpu no 
yCTOfiqHBOCTH ABH%eHHH H nOAOHteHHH aB- 
TOTpaHcnopTHoro cpeACTBa hah ero 3BeHbeB. 

§ 56. OueHOHHbie noKa3aTejiH 

OneHOqHWMH nOK33aTeAHMH yCTOfiqHBOCTH 
hbahiotch KpHTHqecKHe napaMeTpbi ABH*e- 
hhh h noAO>KeHHH. 06menpHHHTan cHcre- 



Ma oueHoqHbix noKa3aTeAeft yeroftqHBOCTH 
OTcyTCTByeT. B AaAbHefiuieM npH paccMOT- 
peHHH 4>H3HqecKHX npoueccoB, (fiopMHpyio- 
IU.HX 3TO CBOHCTBO, 6yAeM HCn0Ab30BaTb 
cAeAyiomHe ocHOBHwe oueHoqHbie noKa3aTe- 
ah: 

KpHTHqecKHe CKOpOCTH 0 K p<p no dOKOBOMy 
CKOAbJKeHHIO H l/ K p.on nO SOKOBOMy OnpOKH- 
AblBaHHiO; 

KpHTHqecKHe yrAbi Kocoropa ( 5 K p<j> no 60 - 
KOBOMy CKOAb>KeHHK) H ( 5 K p.on — nO 60K0B0My 
OnpOKHAbIBaHHK); 

K03<J)cf)HUHeHT nonepenHoft ycfofiqHBOCTH 

11ny = B/2/lgJ 

KpHTHqecKHe ckopocth y Kpw no KypcoBofi 
yCTOfiqHBOCTH h y K p.an aBTonoe 3 Aa no bahh- 
hhk) npnuena. 

CKOPOCTH 0 Kp(( , H t? K p.on COOTBeTCTByK)T 
ycTaHOBHBuieMycH KpyroBOMy ABHHteHHio no 
Aopore c 33 AaHHbiM paAHycoM noBopoTa R 
h yrAOM {$ nonepeqHoro HaKAOHa nAOCKOCTH 
AOporH k ropH30HTy (yrAOM Kocoropa). Cko- 
pOCTb t» K pa) — COOTBeTCTByeT npHMOAHHefiHO- 
My hah ycTaHOBHBmeMycn KpyroBOMy abh- 
>KeHHK> no ropH30HTaAbHofi Aopore. KpH- 
THqeCKOH CKOpOCTbK) l> Kpan H33UB3I0T yC- 
TaHOBHBUiyiOCH CKOpOCTb npHMOAHHefiHOrO 
ABH*eHHH aBTonoe3Aa, npH KOTopofi bha'm- 
HHe npnuena b KajKAyio CTopoHy npeBbi- 
uiaeT 3 % ero ra 6 apHTHofi iunpHHW. Ho 
npHBeACHHbiM Buuie oueHoqnwM noKa3aTe- 
AHM HOpMW OTCyTCTByiOT. 

KpoMe yK33aHHbix oueHoqHbix noKa3aTe- 
Aefi, B TeopHH H npaKTHKC HCnOAb3yiOT 
h Apyrae, npHMO hah kocbchho xapaK- 

TepH3yiomHe yCTOftqHBOCTb. KpHTnqecKHH 
yroA ctKp.p npoAOAbHoro yKAOHa no 6yK- 
coBaHHio xapaKTepH3yeT cKopee TflroBO-CKO- 
pocTHbie CBoftcTBa h npoxoAHMOCTb, qeM yc- 
TofiqHBOCTb. yrOA Ok P <i> moh<ho paccqHTaTb 
no tjiopMyAe ( 71 ). KpHTHqecKHfi yroA 
Onpon no OnpOKHAbIBaHHK) B npOAOAb- 
Hofi nAOCKOCTH xapaKTepH3yeT rAaBHHM 
o6pa30M B03M0)KH0CTH ABHHieHHH 3BT0- 
MOdHAefi BbICOKOfi npOXOAHMOCTH nO rpyHTO- 
BbiM AOporaM h 6e3Aopo>KbK), Taic KaK 
3T0T BHA HeyCTOfiqHBOCTH n p 3KTHqeCKH He 
BCTpeqaeTcn na 6AaroycTpoeHHbix Aopo- 
rax. n P H paBHOMepHOM abhwchhh oah- 
HoqHoro aBTOMo6HAH na noA”beMe Okp.o^ 
=arctg (b—f m r A )/h g . 
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B HarneH cxpaHe npn HcnwxaHHHX hobwx 
a btom o6h jien HcnoAb3yiox xaKAte CAeAyiomne 
oueHOMHwe noKa3axeAH: KoatJx^HuneHx none- 
peqHOH yCTOfiMHBOCTH TJnyi yrOA e CTaTHHeC- 
koh yCTofiMHBOCTH no onpoKHAWBaHHio; yroji 
KpeHa -i|3kp; yexofiqHBoexb no onpoKHAfaiBa- 
hhk) (b 6ajuiax); CKopocTb v KK noHBAeHHH 
KypcoBbix KOJiefiaHHH; CKopocTb y onp Haqajia 
CHHAteHHH yCTOfiqHBOCTH IipOTHB OnpOKHAW- 
B3HHH. 

Yrcwi e onpeaejiHiOT Ha cxeHAe, HMeio- 
meM njiaTtfjopMy, Koxopan MOAtex HaKAOHHXb- 
ch Ha pa3JiHqHbie yrAW b nonepeqHoft 
nAOCKOCTH. KpHTHqecRHM cqHxaexcn yroA e, 
npH KOTOpOM HaqHHaexcfl 6oKOBoe onpoKH- 
AblBaHHe aBTOMOdHAH. 3X0X OUeHOMHblfl no- 
Ka3aTeAb, nan 6yAex nonasaHO HHAte, aHa- 
Aor.Hqen KpHXHnecKOMy yrAy nocoropa 
{J K p.on H MOAtex KOCBeHHO OUeHHBaxb 3Ha- 
qeHHH y Kp .on. YroA ^ Kp onpeAeAHiox Ha 
xom >«e cxeHAe, oh CAyAtHx aah kocbch- 

HOH 0U6HKH yCXOHqHBOCXH no GOKOBOMy on- 
pOKHAblBaHHK). 

yexofiqHBoexb no onpoKHAWBaHHio onpeAe- 
AHiox no pe3yAbxaxaM cyfi'beKXHBHOH oueH- 
kh HcnwxaxeAHMH npw BbinoA HeHHHx ManeB- 
poB «nepecxaBKa», «noBopox» h «xopMOAte- 
H«e Ha rioBopoxe» (cm. § 46) . B Ka- 
qecxBe oahoto H3 oueHOMHWx noKa3axeAeH 
.yexofiqHBoexH b HeKoxopwx MexoAHKax hc- 
nwxaHHH no yexoHUHBoexH h ynpaBAHe- 
mocxh npeAAaraexcH yroA Apefitfia 3 to 
yrOA MORAY npOAOAbHOH OCbK) aBXOMOSHAH 
h HanpaBAeHHeM BeKxopa CKopocxn xohkh 
npOAOAbHOH och, HBAHiomeficH npoeKUHeft 
ueHxpa noBopoxa Ha axy ocb npw npyro- 
BOM ABHJKeHHH CO CKOpOCXblO, ()AH3K0H K Hy- 
AK>. y AByXOCHOrO aBX0M06HAH Pa= 62. yrOA 
P A xapaKXepH3yeX CKAOHHOCXb aBX0M06HAH 
k 3aHocy. PeKOMeHAyeTCH, qxo6bi npH 6o- 
kobom ycKopeHHH j y — 4 m/c 2 b npeAeAax 
CKopocxefi ABH*eHHH y=40...100 km/h yroA 
0 . npH 3X0M COXpaHHexCH B03M0At- 
Hocxb AHKBHAauHH 3aHoca 6e3 nepexBaxa 
pyaeBoro KOAeca. 

$ 57. flonepeMHan y ctoh h h BOCT b 

Hacxo HapymeHHe ycxofiqHBOCxn npoHBAH- 
eXCH B 60K0B0M CKOAbJKeHHH KOAeC HAH 
OnpOKHAbIBaHHH aBX 0 M 06 HAH B nAOCKOCXH, 



nepneHAHKyAHpHOH npOAOAbHOH och. B 03 - 
MymaiomHMH chahmh Moryx 6bixb: cocxaB- 
AHiomaH chaw HHepuHH, nonepeqHan cocxaB- 
AHK)lH.aH CHAbI XHAteCXH <J a Sinp, B03HHK310- 
maa b pe3yAbxaxe nonepeMHoro HaKAOHa 
Aoporn Ha yroA (5, aspoAHHaMnqecKaH cHAa 
P 

r W y. 

ycAOBHH noxepH yexofiqHBoexH b cAyqae, 
Koraa Heso3MymeHHoe ABHAteHHe hbahctch 
yCXaHOBHBlUHMCH KpyrOBbIM. ilAH H3X0A<Ae- 
hhh KpHXHqecKHX napaMexpoB ycxofiqHBOcxn 
b 3xom CAyqae yAo6HO BocnoAb30Baxbcn Me- 
xoaom JlaAaMCepa, x. e. paccMaxpHBaxb yc- 
aobhh paBHOBecHH 3Bxomo6hah c yqexoM 
CHAbI HHepUHH P HlJt npHAOAteHHOH B UeHXpe 
Macc. riocKOAbKy nonepeqHan cocxaBAHio- 
man chaw xHAtecxn npHAOAteHa b uenxpe 
Macc h xan ate KaK h P hy nponopuno- 
naAbna Macce, xo yaoSHo HaqHHaxb co cay- 
qan, KorAa OAHOBpeMeHHO AeftcxByiox o6e no- 
nepeqHue chaw, — ABHAteHHe Ha 3aKpyrAe- 
hhh Aoporn c nonepeqHbiM yKAOHOM (bh- 
paAt), Koxopwft AeAaexcH xaKHM, qxo6bi CHAa 
G a sinp 6biAa HanpaBAeHa b cxopoHy, npo- 
XHBOnOAOAtHyK) P U y. 

Zlopory b 3xo m CAyqae moa<ho paccMax- 
pHBaTb KaK qacxb BHyTpeHHen noBepxHOCXH 
KOHyca, ocb 00 ' Koxoporo BepxHKaAbHa 
( pHc. 112). rioA AeflcxBHeM nonepeqHbix 
cha npoHcxoAHx KpeH Ky30Ba b nanpaBAe- 
HHH AeHCXBHH SOAbUiefi H3 HHX (P»y> 
>G a sinp). B pe3yAbxaxe KpeHa neHxp 
Macc CMemaexcfl ox nAOCKoexn, nepneHAH- 




Pmc. 112. CxeMa cmji, AelicTByiomMX Ha aBTOMo6HJib 
npH ABHateHKH na BHpaiKe 



nonepennan ycTounueocrb 
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Phc. 113 . CxeMa nonepeiHbix cmji m Ookobwx peaKUHH, 
AeiicTByiomux Ha aBTOM06HJib npH nOBOpote 

KyjiHpHOH Aopore h npoxousnueH qepe3 npo- 
AOJIbHyK) OCb, Ha BejlHHHHy h Kp ^ K p. 

ycAoeuH , npu Koropux 803HUKaer 6 oko- 
eoe CKOAbOKenue koasc, mojkho HafiTH, boc- 
no^b30BaBuiHCb ypaBHeHneM paBHOBecHH no- 
nepeHHbix chji h peaKUHH uoporn 

P H (/Cosp— G a sinp=S/?j„ (241) 

rue ZR y ='LR l j*+'ZRy»— cyMMa npoeKuHH Ha 
nonepeMHyio ocb peaKUHH, ueHCTByiomHX Ha 
xojieca. 

H3 pHc. 1 13 cnteAyeT, hto 

ZRy = Ry |„ cos 0„ -f Ry\B cos 0 B + 



+ / ?,2 + /? xlH sin0 H +/? A . iB sin0 ! 



ripH dOKOBOM CKOJIb>KeHHH KOJiec 

Ry] B”" R z l 1 B , Ryia == Rz\ H^PylHt Ry2 Rz2tyy2- 

Ecjih yrjibi 0 h peaKUHH R x HeBeJiH- 
kh, a Taione cp y j H = <p y ib = q> y 2 = , to npnd- 

JIHH<eHHO 

2 Ry= (R 2 1 4- /?^ 2 )cp y =( GaCOSp + P Hy sin p)q> y . 
ripHHHMaH BO BHHMaHHe, MTO P*y= 

= m a v 2 /R, nojib 3 y«cb paBeHCTBOM (241), 

HaHAeM KpHTHMeCKyK) no dOKOBOMy CKOJIb- 
XCeHHK) CKOpOCTb t> K p<p 



'«p»“ 3 ’ 13 V T 1 ^ 



+ tg £ 

* - ----- R 






:3 ' I3 V T- 



R 



-<0/ 



(242) 



Ecjih ABHJKeHHe nponcxouHT Ha ropH30H- 
TajibHOH uopore, to {3=0 h KpHTHnecKan 

CKOpOCTb no dOKOBOMy CKOJIb>KeHHIO 



(243) 



Ecjih P H{ ,cosp<G a sinp, to HanpaBjieHHe 
dOKOBbIX peaKUHH 2 /^h H ItRys H3MeHHIOT- 
CH. OnaCHOCTb B03HHKH0BeHHH dOKOBOrO 

ckoji buceHHH b 3 tom cjiyuae TeM dojibuie, 
qeM MeHbuie cuopocTb u (nocKOJibxy b stom 
cjiyqae yMeHbiuaeTCH cHjia P HlJ ) h dojibuie 
yroji p. 

HaHMeHbuiee 3 HaneHHe yrjia (J, cooTBeTCT- 
Byiomero B 03 HHKH 0 BeHHK) doxoBoro cKOJib- 
>KeHHH npH U= 0 , H 33 blBa IOT KpHTHUeC- 
kkm yrJiOM Kocoropa no dOKO- 
BOMy CKOJIb*eHHK). 

noJib 3 yucb paBeHCTBOM ( 241 ), npHHHMan 

BO BHHMaHHe, HTO HpH V=0 Phi/= 0 
H H3MeHHeTCH 3H8K 2-Ry, HaHACM 

p KP 9 =arctg(p ,J. ( 244 ) 

BoKOBoe CKOJibH<eHHe KOJiec He Bcerua 
COOTBeTCTByeT HeyCTOHHHBOMy ABHHteHHK) B 
TOM CMbICJie, B KOTOpOM 3TO nOHHTHe On- 

peueJieHO b § 55 . 

MTOdbl BbIHCHHTb yCJIOBHH, HpH KOTOpbIX 
doKOBoe cKOjibHceHne KOJiec npHBOAHT k dec- 
npeueJibHOMy OTKJioHeHHio ot napa,MeTpOB 
HeB 03 MyiU,CHHOrO ABHJKeHHH, H 3 HACM KpHTH- 

qecKHe ckopocth KOJiec nepeuHero (uuw) H 
3 aAHero (u 2 k P ,>) moctob Ha ropH 30 HTajibH 0 H 
uopore. 

YcjioBHeM doKOBoro cKOJib>KeHHH KOJiec ne- 
peuHero MOCTa HBJineTcn HepaBeHCTBo 

R y 1 H C0S 6 h+ R y] B C0S 0 B + ^*1 h Sin 0 H + 

+ Rxln S ' m Q *>R*\h%Ih +Rzls<PylB ‘ 

Ecjih mohcho cnHTaTb cos 0 H =cos 0 B =l; 
P^ H sin 0 H+/?xiBsin 0 B =O; <p v iH=q>?iB s =<Pvi» 
to 3 to HepaBeHCTBo 3 anHuueTCH Tax 

Ryl^RzWy]- ( 245 ) 

ycjioBHe doKOBoro cKOJiMxeHHH 3 aAHero 
MOCTa xapaKTepH 3 yeTCH He paBeHCTBOM 

Ry2^Rz2q>y2- ( 246 ) 

Ho npH yCTaHOBHBLUeMCH ABH>KeHHH B COOT- 

BeTCTBHH c ypaBHeHneM (199) 

Ry\=Py\=^m a ]V 2 /R; 
Ry 2 =Py 2 =m a 2 v‘ 2 /R. ( 247 ) 

Hcnojib 3 yn paBeHCTBa ( 247 ) h HepaaeHCT- 
Ba ( 245 ) h ( 246 ), HanueM 



v k P »= 3 » 13 ^V y R ■ 
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y iK P? = 3 ’ 13 V m pi ( p«/i /? ; 

^upcf " 3 ’* 3 V m p 2 ( P^ ^ > 

TAe m p i=/? ? i/(m a ig); m^—Rn/{mag) — 
K 03 (j)(l)HUHeHTU AH HaMHMCCKOrO H 3 MCH 6 - 

HHH HOpMaAbHblX peaKUHfi. 

Ecah moacho cqHTarb m p i=m P 2=l h <p y i= 

= <p 4 ,2=q), / , TO yCJlOBHHMH, npH KOTOpblX 
B 03 HHK 36 T CKOAbACeHHe K 3 A<A 0 r 0 H 3 MOCTOB 
Ha ropH 30 HTajibHofl Aopore, CyAyT 

y iK PV = y 2K W = I, Kp,= 3 . 13 

npH npHHHTbix AonymeHHHx KpHTHqecKHe 

CKOpOCTH AAH KOAeC 06OHX MOCTOB OAH- 

HaKOBbi. Moacho noKa3aTb, hto 3to cnpa- 

BeAAHBO, He TOJlbKO Ha T 0 pH 30 HTaAbH 0 ft 
Aopore, ho h Ha BHpa>Ke. 

B pHAe oiyqaeB npHHHTue AonymeHHH mo- 
ryT npHBecTH k cymecrBeHHUM norpeiu- 
hocthm. MaKCHMaAbHbie yrAU noBopOTa 
ynpaBAHeMbix KOJiec MoryT AOCTHraTb 40... 
50°. TorAa Hejib3H CMHTaTb cos8=l h 
npeHeSperaTb cocraBAHiomeH /?*sin0. 

HaH 6 oAbuiee bahhhhc Ha KpHTHqecKHe no 

6OK0BOMV CKOAbAteHHK) CKOpOCTH OKa3blBaiOT 
npoAOAbHwe peaKUHH, B03HHKaiomHe b th- 
roBOM peA<HMe Ha Be Ay mux KOJiec ax hah 
B npouecce TOpMOACeHHH. npH AOHCTBHH 
3HaHHTeAbHWX THTOBblX HAH TOpM03HHX CHA 
cymecTBeHHO chhaoctch cnocofiHocrb KOAec 
COnpOTHBAHTbCH fiOKOBOMy CKOAbAieHHIO H, 
KpOMe Toro, B03HHKaeT cymecTBeHHoe nepe- 
pacnpeAeAeHHe HopMaAbHUX peaKunft, bahh- 
HHeM KOTOpOrO Ha KpHTHqecKHe CKOpOCTH 
no OoKOBOMy cKOAbAceHHio b 3tom CAyqae 
npeHeOperaTb HeAb3«. 

yCAOeua. yCTOUHUeOCTU, npu KOTOpblX 
npoucxodur doKoeoe onpoKudueanue — aoc- 
th A ceHHe paBeHCTBa HyAio peaKUHH BHyTpeH- 
hhx KOAec o6ohx moctob. Aah ero 
BunoAHeHHH AOCTaToqHO paBeHCTBa onpo- 
KHAWBaiomero MOMeHTa nonepeqHUx cha 
Ha nAeqe h g h BOCcraHaBAHBaiomero mo- 
MeHTa chau THAtecTH Ha nAeqe m, paB- 
HOM paCCTOHHHK) OT npflMOft, COeAHHHK>mefi 
ueHTpu KOHTaKTOB HapyAcnux KOAec ne- 
peAHero h 3aAHero moctob, ao npoex- 
uhh Ha AOpory ueHTpa Mace (cm. pHc. 112). 

ripH ABHAteHHH Ha BHpBAte 9T0 paBCHCT- 
bo 3anHineTCH Tan 



(Pny cosp— G a s in p)A*=( G a cos p+ J? Rv sinp)m . 

(248) 



riAeqo m 38 bhcht ot pswa (jjaKTopoB: 
pacnoAOA<eHHH ueHTpa Macc b nonepeqHOH 
h npOAOAbHoii nAocKOCTflx, KOAen ne- 

peAHHX H 33 AHHX KOAec, paAHaAbHUX 
xcecTKoerefi uihh, onpeAeAHiotUHx Sokoboh 
K peH 3a cqer hx Ae<|>opMauHfi noA AeficT- 
BHeM onpoKHAbiBaiomero MOMeHTa, cyMMap- 
Hofi yrAOBoft AcecTKOCTH noABecKH h nAeqa 
Kpeua, onpeAeAHiomHX cMemeHHe ueHTpa 
noApeccopeHHoft Maccu. 

npHMeM AonymeHHe, mto ueHTp Macc 
pacnoAaraeTcn b haockocth npoAOAbHoft 
CHMMeTpHH h ero CMeuteHHeM cc 1 otho- 

CHTeAbHO 3 T 0 H nAOCKOCTH 3 a cueT KpeHa 
moacho npeHeOpeqb. Torua m — B/ 2 ( B — 
cpeAHee 3 HaqeHHe koach). 

Ecah P Hy cosP>G a sinp, to onpoKHAUBaHHe 

npOHCXOAHT B CTOpOHy AeftCTBHH CHAbI 
Pny 

riOACTaBAHH B paBCHCTBO (248) m & v 2 /R 
BMecTO P„ y h B/2 BMecTO m nocAe perne- 
HHH OTHOCHTeAbHO V, nOAyHHM 



/ B+2h lgp 

y K P .on— 3 > 13 Y 2h — B tg 0 ^ 



= 3,13 



V B+2h 



Bfi 



(249) 



Ha ropH30HT3A bHOH Aopore P=0 



o,p.„ = 2,2 1 -^BR/H,-R. (25Q) 



Ecah P H </COsp<G a sinp, t. e. ( P* y <. 
<G a tgP), to AeBaa qacTb paBeHCTBa (248) 
OTpHuaTeAbHa, hto cooTBeTCTByeT CTpeMAe- 
HHJO K OnpOKHAbIBaHHK) B CTOpOHy AeHCT- 
BHH CHAU G a sinp OTHOCHTeAbHO npHMOH, 
coeAAHHiomeii ueHTpu koht3Ktob BHyTpeH- 
hhX KOAec nepeAHero h 3aAHero moctob. 
B 3tom cAyqae Ha nAeqe h g onpoKH- 
AUBaioui.HM 6yaer momcht, onpeueAHeMuii 
pa3HOCTbio cha G a sinp— P„yCOS(i. 

npH 3aA3HHUX 3 HaqeHHHX V H R KpH- 
THqecKHH yroA Kocoropa p Kp .on, npw koto- 
poM onpoKHAUBaHHe eme He npowcxoAHT, 
ho MOAteT npoH 3 oiiTH b pe 3 yAbTaTe aio6o- 
ro B 03 MymeHHH, HanpaBAeHHoro b cTopopy 
AeftCTBHH CHAU GaSln^, MOACHO HaHTH H 3 pa- 
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BeHCTBa (248), H3MeHHB 3H3KH B JieBOH 
ero qacTH h cqHTan m=Bj 2. 

Peman sto paBeHCTBO othochtca bHO £, 
HaHAeM 



Php.on = arctg 



BRg + 2v\ 

2 h g Rg - v 2 B ' 



(251.) 



H3 paBeHCTBa (251) bhaho, mto j3 Kp .on TeM 
MeHbtue, qeM MeHbiue cKopocTb v h 6oAbiue 
paAHyc R. MnHHMaAbHoe 3HgqeHHe Pi<p.on 
coOTBercTByeT u=0 hah R— oo. J\jih HenoA- 
BHHCHOrO HAH ABHJKyilierOCH npHMOAHHeHHO 
aBT0M06HAH 



pK P .on=arctgB/(2ftg) . (252) 



PaccqHtaHHaa no (JjopMyAaM (249) h 
(250) KpHTHqecKan cnopocTb xapaKTepH3yeT 
rpaHHqHoe no ycToftqHBocTH HeB03MymenH0e 
ABHHCeHHe aBTOMOfiHAH KaK MHCTO MexaHH- 
qecKOii chctcmh. Ecah Ha ABHacyiunficn 
C TaKOH CKOpOCTbK) aBTOMOfiHAb B03AefiCTBy- 
ej cKOAb yrOAHO MaAoe BoaMymeHHe, Han- 
paBAenHoe b CTOpOHy AeiicTBHH chaw P» y , 
to b pe3yAbTaTe noBOpOTa, Bbi3BaHHO.ro sthm 
B 03MymeHHeM Ha HeKOTOpuii (xoth 6w h 
oqeHb MaAWfl) yroA t|> oTHOCHTenbHo npnMOH, 
coeAHHHiomefi ueHTpu koht3ktob Hapy>KHWX 
KOAec, nAeqo m yMeHbuiHTcn ao mi, a nae- 
qo h e yBeAHqHTCH ao h g ' (ToqKa c i, 
pHC. 1 14) . 

Ecah npH stom v h R ocTaHyxcn HeH3- 
MCHHbl MH, TO OnpOKHAblBaK)lUH& MOMCHT 
Mon cTaHeT 6oAbiue BOcaraHaBAHBaiomero 
Afl B , npaqeM hx paBeHCTBO He Boccra- 

HOBHTCH H nOCAe npeKpaiUeHHH B03MymeHHH. 




PMC. 114. CxeMa aui, AeficTBywutHx b Hanane 

OqpOKHAblBaHHfl 



ypaBHeHHe abkhcchha b stom cAyqae 6y- 

AeT T3KHM: /*lj5=Mon — M b- CAeA0B3TeAbH0, 

^—(M on —M B )/J x (rAe J x — momcht HHep- 
UHH aBT 0 M 06 HAH OTHOCHTeAbHO OCH OnpOKH- 
AblBaHHH). 

nOCKOAbKy B pe3yAbTaTe AeHCTBHH B03My- 
meHHH B03HHKA3 nOAOHCHTeAbHaH pa3HOCTb 
Mon— M b , to yrcui HenpepbiBHO B03pacTa- 
eT c ycKopeHHeM, nponopuHOHaAbHUM 3toh 
p33HOCTH. YBeAHqeHHe tj) npHBOAHT K AaAb- 
HeHuieMy yMeHbiueHHio nAeqa m h yBe- 
AHqeHHio nAeqa h g , b pe3yAbtaTe qero pa3- 
HOCTb Mon— M b eme 60AbUie B03paCTaeT. 
KorAa aBT0M06HAb noBepHeTCH Ha TaKoii 
yroA ty, npH kotopom BeKTop chaw th- 
H<ecTH SyAeT nepecenaTb onopHyio nAocKocTb 
b ToqKe Ci BHe koach, BOccTaHaBAHBaio- 
mnfl momcht MeHHeT 3H3k h yroA 6yueT 
yBeAHqHBaTbca c 6ucTpo B03pacTaioiu,HM yc- 
KopeHHeM 

^(M m +M b )//,. 

MHaqe o6ctoht acao b CAyqae BMe- 
uiaTeAbCTBa BOAHTeAH. riocAe Toro KaK peaK- 
uhh R 2B CTaHeT paBHoii HyAio, BHaqaAe on- 
poKHAWBaHHe M0>KeT npoHexoAHTb He oqeHb 

6wCTp0 H BOAHTeAb HMeeT B03M0)KH0CTb 
BMeinaTbCH B p33BHTHe HpOUeCCa, yMeHblHHB 
CHAy P Hy , CHH3HB CKOpOCTb V HAH yBeAH- 
hhb paAHyc R. Ecah npH 3 tom B03HH- 
KaeT HepaBeHCTBo Mo n <CM B , to 3btomo- 
6HAb B03BpaTHTCH B nOAOHteHHe, npH KO- 
TOpOM R 2B >0 t a npH Mon — Mb ABHJKCHHe 
npOAOAJKaeTcn, ho BHyTpeHHHe KOAeca npH- 
nOAHHTbl HaA nAOCKOCTbK) AOporH. 

npH BbiBOAe (JiopMyA (249) ... (252) 6wao 
npHHHTO AonymeHHe, hto yMeHbuieHHeM nAe- 
qa m BoccTaHaBAHBaiomero MOMeHTa 3a cqeT 
KpeHa mo>kho npeHe6peqb, oAHano mo>kho 
nOKa3aTb, qTo sto npHBOAHT k HeKOTOpofi 
nOTpeiilHOCTH. 

Ecah paccMaTpHBaTb KpyrOBoe ABHJKeHHe 
Ha rOpH30HT3AbHOfi AOpOre H yqHTblBaTb 
CMemeHHe ueHTpa Macc TOAbKO b pe3yAb- 
TaTe KpeHa noApeccopeHHon Maccw, He 
yqHTbiBaa nonepeqHoro HaKAOHa 3a cqeT 
paAwaAbHbix Aet})opMau,HH uihh, to CMe- 
meHHe ueHTpa Macc 3 btomo6hah, Bbi3BaH- 
Hoe KpeHOM noApeccopeHHofi Maccw, Hec- 
KOAbKO oTAHqaeTca ot cMemeHHH ueHTpa 
noApeccopeHHon Maccu. npeHe6peran 3 thm 
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OTJiHMHeM h yMHTbiBaa MajiocTb yrAa KpeHa 
tJ)Kp, HafiaeM (cm. pHC. 112 ) m—Bj 2 —h K ^ p . 

IIoflCTaBHB 9 to 3 HaqeHHe m b paBeHCTBo 
( 248 ), CMHTaa b HeM p =0 h peiuaH ero 

OTHOCHTeJlbHO V, IKWiyqHM 



/ B — 2 h tb 

%.„„=2,2I -\j JLJ3LR. (253) 

CoiViaCHO HOpMaTHBHHM Tpe60BaHHHM, 
iJ) K p max <;6 0 . n P H co6^K)fleHHH 3Toro yc- 
aobhh y K p.on» B pe3yjibTaTe KpeHa Ky30Ba 
yMeHbtuaeTCH Ha 3 .. .8 % b 33Bhchmocth ot 
cooTHouieHHii B, h g h h Kp . yroA op Kp 
MO>KHO HaHTH, pa3AeAHB KpeHHLUHH MOMeHT 

M K p na 2c y . H3 pHc. 112 Af Kp = 

—{PHy-\-G a y]i)y)h Kp , cjieAOBaTejibHO, Tp K p== 
= Puyh Kp !C^Cy—G a h Kp ). rioflCTaBHB 3HaqeHHe 
il>Kp b paBeHCTBo (253) c yqe-roM 3Haqe- 
1 IHH P Hy AAH KpyrOBOrO ABHHCeHHH, nocjie 
npeo6pa30BaHHH nojiyqHM 






k eP c »- G * h e) 



ac. 



C aM +G »\p 



H3 (JjopMyji ( 242 )' h ( 249 ) CAeAyeT, hto 
H ajiHHHe bh pa>Ka yBejiHqHBaeT t* Kp <i> h 
0 K p.on. 3 tO o6CTOHTe.fi bCTBO HcnoAb3yiOT 
KaK AAH nOBblUJeHHH yCTOHHHBOCTH ABHA<e- 
HHH Ha aBT0M06HJIbHb!X AOpOraX, TaK H AAH 
odecneqeHHH bo3Mo>khocth HcnuTaHHH 3 bto- 
M06HJieft npH SoAbLUHX CKOpOCTHX flBHHieHHH 
Ha cneunaAbHbix HcnbiTaTeAbHbix noAHroHax 
hah cnopTHBHbix CKOpocTHUx Tpenax. B Ha- 
uieH cTpaHe BHpa>KH ycTpaHBaioT Ha Bcex 
KpHBbix #<3000 m Ha Aoporax KaTe- 
TOpHH I H /?<2000 M — Ha OCTaAbHblX flO- 
porax. 06wqHO yroA p He npeBbtmaeT 
6 %. JlHiub b pawoHax c He3HaqHTeAbHoft 
npOaOJIXKHTeJIbHOCTblO COXpaHeHHH CHe>KH0- 
ro noKpoBa AonycKaemi p ao 10 %. 

Ha aBTOMo6H,nbHb!x Aoporax yroA p Bbi- 
nOAHHIOT nOCTOHHHbIM no LUHpHHe BHpa>Ka 
(npHMOJIHHeHHblH BHp3>K) . Ha HcnbiTaTejib- 
Hbix nojinroHax h cnopTHBHbix Tpenax KaK 
npaBHJio BHpancH BbinoAHHiOT c nepeMen- 
HblM P, MaKCHMa^bHbie 3H3qeHHH P JJOCTH* 
raiOT 100 %. 



§ 58. Koa4>4>HUHeHT nonepeHHOH 

yCTOHqHBOCTH 

rioTepa ycTofiqHBocTH no onpOKHAbmaHHio 
6oAee onacna, qeM no 6oKOBOMy cKOAb- 
H<eHHIO. ri03T0My aBTOMo6HAH CTpeMHTCH 
cnpoeKTHpOBaTb Tan, qTodbi 

OKpq> < COKp.on. ( 254 ) 

riOACTaBHB BMeCTO 0 K p<p H t> K p.on HX 3Ha- 

qeHHH H3 (JiopMyA ( 242 ) h ( 249 ) nojiy- 
hhm, hto HepaBeHCTBO ( 254 ) BbinoAHHeT- 
CH, eCJIH 

B/( 2 fi g )>q>y. ( 255 ) 



nocKOJibKy $opMyAbi ( 242 ) h ( 249 ) otho- 
chtch k o6meMy cjiyqaio, xorAa Ha aB- 
TOMo6njib AeficTByiOT nonepeqHbie cocTaB- 
JIHIOLUHe KaK CHAbl HHepUHH, T3K H CHAbl 

TflHcecTH, to ycAOBHe ( 255 ) hbahbtch 
yHHBepcajibHbiM aah yCTOHqHBOCTH abhjkc- 
HHH H nOJIOJKCHHH. 

KOHCTpyKTHBHblH napaMeTp B /(2hg) = K) ny 
Ha3bIBaeTCH K 03 4>())HU.HeHTOM none- 
P e q H O H yCTOHqHBOCTH. 

B ycjioBHHX 3KcruiyaTauHH t] u> He oaraeT- 
CH IIOCTOHHHblM, nOCKOJIbKV h g 33BHCHT OT 
CTeneHH 3arpy3KH h bhah rpy3a. C)6biq- 
HO ripHBOAHTCH 3H3HeHHH TJ, iy AAH Heipy>Ke- 
hoto aBTOMo6Hjia h npn nojiHofi ero Har- 
py3Ke pasHOMepHO pacnpeAeAeiiHbiM rpy30M, 
HaH6ojiee xapaKTepHbiM aah AanHoro THiia 
aBT0M06HJIH. 

MtoOu H3Ae>KHO o6ecneqHTb BbinoAiicHHe 
HepaBeHCTB y Kp<c < CO K pon H pKpi)' < CPKp.on cjie- 
AyeT npHHHMaTb b pacqeT HaH6ojibiuee 
3HaqeHHe K034x})Hu,HeHTa cp„ b ycAOBHHx, 
A^IH KOTOpbIX npeAH33HaqeH aBT0M06HAb. 
EcAH npHHHTb 9 ^= 0 , 7 ... 0,9 H HMeTb B BHAy, 
hto npH BbiBOAe HepaBeHCTBa ( 255 ) He yq- 
TeHO yMeHbuieHHe nAeqa m 3a cqeT KpeHa, 
to cjieAyeT cqHTaTb >KeAaTejibHbiM T| ny ^l. 

3 to Tpe6oBaHHe npaKTHqecKH BcerAa bw- 
IlOAHHeTCH AAH JieTKOBblX aBT0M06HAeH H B 
6oAbiiiHHCTBe CAyqaeB aah HerpyweHbix 
rpy30Bbix. JI,ah rpy30Bbix aBTOModHAeft h 
3BTOnoe3AOB c noAHofi Harpy3K0H ero bh- 
noAHeHHe 3aTpyAHHTeAbH0, oco6eHHO npH ne- 
peB03Ke rpy30B MaAOH iiaothocth, KOHTefi- 
HepOB h HeKOTOpbix cneunaAbHWx rpy30B. 
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riOCKOJlbKy K03(J)(|)HUHeHT T)„ y B 0AHH3- 
KOBOH CTeneHH n03B0J!HeT 0U,eHHB3Tb KaK 
yCTOHMHBOCTb nOAO>KeHHH, TaK H yCTOHUH- 
BOCTb ABH>KeHHH, T0 yrOA ^xpon MO>KeT 
6birb Hcno^b30BaH Kan oahh H3 o6o6meH- 
HblX KpHTepHeB. PyKOBOflHlUHM HOpMaTHB- 
HbiM AOKyMeHTOM ueHTpaAbHoro aBTonanHro- 
Ha HAMH ycTaHOBjieHbi cAeuyiomHe HopMbi 
AAH aBTOTpaHCnOpTHbIX CpeACTB pa3J!HqHblX 
KaTeropHfl npH HcnwTaHHH hx Ha cneuwajib- 
hoh njiaT^opMe c nepeMeHHbiM nonepeqHbiM 

H3KJ10H0M: 

Pkp.oh— ( 42,4T)ny — 2,4)° ripn 0,55^T|ny^lj 
Pk p.oii =( 25r^ „y + 1 5) npw t| n y!!>l. 

MHHHMajibHO a,onycTHMoe 3 HaqeH«e 
PK P .on=21°, 3a HCKjiioqeHHeM aBTOMo 6 Hjieft- 
K 0 HTefiHep 0 B 030 B, npeAHa 3 HaqeHHWx aah 
3 Kcn^yaTau,HH Ha Aoporax KaTeropHH I h 
II, y KOTOpWX C BeJIHqHHOH TJny CBH 33 HbI TaK- 
>«e AonycTHMbie 3 HaqeHHH yrjia i|) Kp (b°) no- 
nepeqHoro KpeHa noApeccopeHHoft Maccbi 

npH 11ny<l,0 i1)k P <(10,8~ -4,3riny); 

npH r)„ y >l ,0 ^ K p<6,5. 

ripaBHJlbHblfi Bblfiop K034>4)HUHeHTa T^y 
yMeHbuiaeT onacnocTb onpoKHAbiBaHHa, ho 
He ycTpaHHeT ee nojiHOCTbio. Ecjih npn 6o- 
KOBOM CKOJlb>KeHHH KOiieC OHH BCTpeTHT 
npenHTCTBHe, pe3Ko 3aMeAAHK>mee cnopocTb, 
to B03HHKHeT nonepeqHaa cnjia HHepuHH, 
KOTopaa Mo>KeT BW3BaTb onpOKHAWBaHHe Aa- 
H<e npH tlny>l. 

Ecah b MOMeHT npeKpameHHH 6oKOBoro 
ckol/i bHce hh a Kojiec b pe3ynbTaTe Hae3Aa 
Ha npenaTCTBHe aBTOModHAb odAaAaA 6oko- 
boh cKopocTbK) v„, to nocKOAbKy nepeMe- 
meHHe KOAec npeKpamnocb, a ueHTp Macc 
no HHepuHH eme nepeMemaeTca, 3btomo- 
0HAb 6yAeT onpoKHAbiBaTbca, Bpamaacb 
OTHOCHTeAbHO och, npoxoAamefi qepe3 tohkh 
0 y ynopa KOAec b npenaTCTBHe (pac. 115). 

B MOMeHT Hauajia onpoKHAbiBaHna aBTO- 
MOfiHAb bo BpamaTejibHOM abhjkchhh otho- 
CHTeAbHO 3T0H OCH 06 AaAaeT KHHeTHqeC- 
koh aaepTHeft 0,5/x(o 2 x (o)x— yrAOBaa cko- 
pocTb; J x — MOMeHT HHepuHH). B npouecce 
onpoKHAbiBaHHa ueHTp Macc onHcbiBaeT 
Ayry cc , b pe3yAbTaTe qero ero paccToaHHe 
ot onopHoft nAOCKOCTH yBeAHqHBaeTca ot 
h g b MOM6HT Haqa^a onpoKHAbiBaHHa ao 




Phc. 115. CxeMa onpoKHAMBamifl npu ynope nojieca 
b npennrcTBHe 



Q y c — ^Jhl~\- B 2 /4 b MOMeHT, Korua cHAa 
TH>KecTH npoxoAHT qepe 3 ocb onpoKHAbi- 
BaHHa. Ecah kh H eTHqecKaa 3 Heprna b Ha- 
qaAe onpoKHAbiBaHHa CoAbiue paSoTbi ch- 
aw TaatecTH Ha nyTH O y c—h g , to npoac- 
XOAHT OnpOKHAWBaHHe. ripHHHMaa BO BHH- 
MaHHe, hto G) x =Uy/OyC, ycAOBHe onpoKHAbi- 
BaHHa 3 anHUieTca TaK 

0,SJ x vl/(O y c) 2 ^G a (OyC-h g ). 

MHHHMaAbHoe 3HaqeHHe 6 okoboh cxopoc- 
th, npH aio6om npeBwmeHHH KOToporo npo- 
H 30 HA 6 T OnpOKHAWBaHHe, yMHTblBaH 3 Haue- 
HHe O y c, 

u i/min 



“V 2C »( A «+ s2 /4)(V'*«+bV4 -h'/j). 

MoMeHT HHepuHH / X =J c +m a B 2 /4 (rue 

J c — MOMeHT HHepUHH OTHOCHTCAbHO npO- 
AOAbHOH OCH aBTOMOdHAH, npH6AH)«eHHO 

mojkho cqHTaTb J c —m a B 2 j 4). 

TorAa b nepBOM npn6AH>KeHHH 



V„mm= 6,26 




( T lny~t-Q (V T lny + 1 ~ Q 
’lnyC^lny + 0,5) 



H,AH 60 AbUIHHCTBa 3BT0M06HAeft 

=5...6 m/c. 



§ 59. KypcoBan ycTOHHHBOCTb 

0;JlHOH H3 33A3M ynpaBACHHH HBAaeTCa 
opneMTHpOBaHHC B npOCTpa HCTBe npOAOAb- 
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y CTO&HtldOCTb 



Hofl och aBTOMoCHJiH, t. e. ofiecneneHHe 
ero KypcoBoro noAQAteHHH, onpeAeAHeMoro 
K y CO B bt M yrJIOM y. B 3aBHCHMOCTH 
ot uejiH ynpaBJieHHB BOAHTenb b pe3ynb- 
TaTe ynpaBJIHJOlUHX B03ACHCTBHH CTpeMHT- 
CH HAH nOAAepJKaTb yrOJI y nOCTOHHHblM, 
hah H 3MeH«Tb ero onpeAeACHHbiM o6pa30M. 
KpoMe ynpaBAHiomHx cha, Ha aBTOMoCHAb 
AeficTByiOT B03MymeHHB (noMexn), Bbi3bi- 
Baiomne otkaohchha yrAa y ot 3aAaBae- 
Moro. K B03MymeHH«M othochtch h nor- 
peuiHocTH B03AeftcTBHfl boahtcah ua pyAe- 
Boe Kcwieco, BOSHHKaiomHe BCJieACTBHe Toro, 
HTO OH CyAHT O npBBHJIbHOCTH B03ACAcTBHB 
TOAbKO no peaKUHH Ha Hero, KOTopoe BcerAa 
HeCKOAbKO OTCTaeT no OTHOUieHHK? K B03Aefi- 
CTBHIO. 

JIio 6 we nocTOpoHHHe SoKOBbie chaw, Aefi- 
CTByioiuHe Ha KOAeca, H 3 MeHHioT HanpaBAe- 
hhh hx ABHJKeHHH no cpaBHeHHio c 3 aAaBae- 
MblMH BOAHTeAeM (eCAH CHAW M 3 AW, TO B pe- 
3yAbTaTe yBOAa, a ecAH aocthtomho BeAH- 

KH, TO — CKOAbWeHHfl) H H 3 MCHHIOT Kyp- 

coBoe noAOHteHHe aBTOMofiHAH. SHeprHH, 
3aTpaMHBaeMaH Gokobwmh cHAaMH Ha 6 oko- 
Boe CMemeHHe KOAec Kan npn yBOAe, Tan h 
npH CKOAbHteHHH, , TepHeTCH 6e3B03BpaTHO. 
rioSTOMy CaMH fiOKOBWe OTKAOHeHHH HBAHIOT- 
ch Heo6paTHMbiMH. B pe3yAbTaTe H3MeHe- 
hhh HanpaBAeHHH KaqeHHH KOAec H3- 
MeHHeTCH h yroA y, npnqeM (5e3 AOnoA- 
HHTeAbHoro ynpaBAHiomero bo3agActbhh aB- 
T0MO6HAb He MOHCeT B03BpaTHTbCH K npe>K- 
HeMy riOAOHceHHio. CAeAOBaTeAbHO, no Kypco- 
BOMy yrAy aBTOMo6HAb Kax mhcto Mexa- 
HHMecKaa cncTeMa BcerAa HeycTOHMHB. 

HeyCTOHMHBOCTb npOHBAHeTCH nO-pa3HO- 
My. y oahhx aBTOModHAeft nocAe npeKpame- 
HHH B03MymeHHH KypCOBOS yTOA CTa0HAH3H- 
pyeTCH He B03BpaiuaHCb k npe>KHeMy, ho h 
H e yBeAHHHBaa CBoero OTKAOHeHHH, y Apy- 
rnx — oTKAOHeHHe n poAOA a< aeTCH h nocAe 
npeKpameHHH bo 3 MymeHHH. B nepBOM cAy- 
qae <a a =dy/dt nocAe npeKpameHHH B03My- 
meHHH B03BpamaeTCH K BeAHHHHe, COOT- 
BeTCTByiomeH HeB03MymeHHOMy coctohhhio 
( aBTOMOfiHAb yCTOftqHB no (D a ), a BO-BTO- 
pOM — npOAOAJKaeT H3MeHHTbCH (aBTOMOr 
6HAb HeyCTOflMHB nO (Da). 

/(AH onpeAOAeHHH npH3HaKOB yCTOfiqHBOC- 
TH HAH HeyCTOfiqHBOCTH 3BT0M06 hAH nO (Da 



BocnoAb 3 yeMca ypaBHeHHeM ABHA<eHHH 
( 210 ). J 3 ,BHA<eHHe ycTOHHHBO, ecAH.oSa xop- 
hh xapaKfepHCTHqecKoro ypaBHeHHH, OTBe- 
qaiouiero ypaBHeHHio ( 209 ), PfpHuaTeAbHbi. 
/(AH 3 T 0 r 0 HyACHO, HT06 w K 03 <p(j)HLLHeHTW 
m h p [cm. (|)opMyAbi ( 210)1 6 wah no- 
AO>KHTeAbHw. K.o3([)(J)HUHeHT m BcerAa yAOB- 
AeTBOpaeT 3TOMy TpeOoBaHHio. CAeAOBa- 
TeAbHO, A AH COSAIOAeHHH yCTOHHHBOCTH Hy>K- 

ho BbinoAHeHHe HepaBeHCTBa 
p = g 2 /v 2 [& 2 -ti)v 2 /(gt)+Z, iC«>' 0 . ( 256 ) 

/(ah aBTOMOdHAeft C HeftTpaAbHOH (Ci = 
= C 2 ). h HeAocTaTOMHOH noBopaqHBaeMocTbK) 

(C 2 > Ci) HepaBeHCTBo ( 256 ) BwnoAHHeTCH 
npH akd 6 oA cKpocTH v . CAeAOBaTeAbHO, 
aBTOMOfiHAH C T3KOH nOBOpaMHBaeMOCTbK) 

BcerAa ycTOfiqHBW no (o a - /(ah 3btomo6h- 
Aefi c h36wtomhoh noBopaqHBaeMocTbK) 
(£ 2 <Ci) HepaBeHCTBo ( 256 ) BwnoAHHeTCH, 
ecAH (C 2 — t ,\) v 2 /{ gl )< l \ U - 

CKOpOCTb y K p^, npH KOTOpOH (C 2 — Cl)X 
Xo 2 /(^) = Ci^ 2,— rpaHHMHan Me>KAy yc- 
TOHHHBblM H HeyCTOHqHBblM ABHJkeHHeM — 
KpHTHuecKan CKOpOCTb no Kyp- 
COBofi yCTOfiqHBOCTH 



V 



Kpw 



e 2 — Si 




m a2 — k y2 m 



a l 



(257) 



npH V> 0 K p<», aBTOMoOHAb He MOAteT ABH- 
raTbCH c (D a = const, ecAH 0 = const. B qacT- 
HOCTH npH 0 = 0 HeB03M0>KH0 6e3 yqaCTHH BO 
AHTeAH nOAAepJKHBaTb n pH MOA H HeH HOe ABHJKft- 
HHe. /(ah coxpaHeHHH HeKOTopofi cpeAHefi 
KpHBH3HbI TpeKTOpHH HAH ABHAteHHH, 
0AH3KOrO K. npHMOAHHeHHOMy, Heo6xoAHM® 
Bee BpeMH noBopaqHBaTb ynpaBAneMbie ko* 
Aeca to b Ty, to b Apyryio CTopoHy. 

OopMyAa (257) cnpaBeAAHBa npn k y =* 
=const, t. e. b npeAeAax ycAOBHH ABHAteH^H, 
npH KOTOpWX 33BHCH MOCTb P H y=f( 6) MOA<HO 
CMHTaTb AHHeHHOH. ECAH 33BHCHMOCTb 
/> M{ ,=/(8) HeAHHeftHa, to aah onpeAeAeHH^ 

0 Kpm - MOACHO B0Cn0Ab30B3TbCH rp3([)HK0W 

(pHC. 116 ,a), 

IlycTb TpeOyeTCH onpeAeAHTb o KP(1) npn no- 
BopoTe ynpaBAHeMWx KOAec Ha yrOA 0. Ot L 
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Phc. 116. AHarpaMMM ycToftni booth npn paanMHHux 

CKOpOCTflX ABHlKeHHH: 

a — AOKpHTtmecKofi; 6 — KpHTHnecKOfi 

AOXKHM no OCH aScUHCC 0Tpe30K cb=Q H 
H3 tohkh b npOBejieM npHMyio bb 2 Tan, 
mto6w oHa nepecenjia KpHByio — 

—82). npOBe^eM H3 naqajia c KoopAHHaT 
jiyn ca&. Ero yrjiOBOH K03(jK|)HUHeHT paBeH 
v 2 /gL (rae v — cooTBeTCTByioiuaH CKopocTb 
ABHweHHH). CorjiacHO mctoahkc rpa^nnec- 
Koro onpeAejieHHH paA«yca noBOpoTa, onn- 
CaHHOfi B § 50, npfi 3T0ft CKOpOCTH H 
Q=cb bo3Moxkho ABH>KeHHe c paAHycaMH 
noBOpoTa R\ — L/{ca\) h R 2 =L/(ca 2 ), no- 
cKOJibKy npHMan bb 2 nepecexaeT KpHByio 
(82— 6 1 ) = /( t] ) b AByx Tonnax b[ h b 2 . 

riOKaXKeM, HTO ABHHCeHHe C 66jlbUJHM H3 
paAHycoB R\ — ycTofiqHBo, a c MeHbiiiHM 
R 2 — HeyCTOHHHBO. 

ripHJlOHtHM K UeHTpy MaCC aBTOMO^HJIH 
KpaTKOBpeMeHHO He6ojibuiyio cHJiy Taxon Be- 
jiHMHHbi, hto CHJia ri npn abhhcchhh c pa- 
AHycoM R 1 B03pacTaeT ot cc\ ao cc". Pa3- 
HOCTb 82—61 npH 3TOM yBCAHqHTCH OT 

c'\b{ ao ci'e i, qTO Bbi30BeT yMeHbineHHH pa- 
AHyca Ri ao BejinqHHbi 

/?{=L/( 0 + 6 2 — b\)=L/(b\''dl +c'i'e 1). 

Ecjih 6 u b\'d[-\-cYe\ 6buio paBHO cd\ , to h 
nocjie npeKpameHHH abhctbhh chau paAHyc 
noBOpoTa ocrajica paBHbiM R\, nocKOJib- 
Ky npH ABHJKeHHH c yMeHbiueHHbiM pa- 
AHycoM cHAa r] ocraAacb 6 h paBHOH 




cc\ . Ho, KaK bhaho H 3 pHC. 116, a, 
bi'di+c{'ei<cdi. riosTOMy nocAe npexpa- 

meHHH A 6 HCTBHH CAyqaHHOH CHAbI T| yMeHb- 
uiaeTCH, qTO npHBOAHT k yMeHbineHHio 82 — 
— 61 , yBeAHqeHHio paAHyca noBopoTa, AaAb- 
HefiweMy CHHateHmo 62—61 h Tax ao Tex 
nop, noKa paAHyc noBopoTa He B03Bpa- 
THTCH K BeAHqHHe R 1 . CAeAOBaTeAbHO, 
B stom cAyqae ABH>KeHHe ycToftqHBO. 

npH noBopoTe c paAnycoM R 2 , ec- 
jih b pe 3 yAbTaTe npHAOHceHHH cAyqaftHOft 
CHAbI T] B03paCTaeT OT CC 2 AO CC 2 ', TO 
62—61 yBeAHqHBaeTCH ot c 2 b 2 ao c ' 2 e 2 , b pe- 
3 yAbTaTe qero paAHyc noBopoTa yMeHb- 
UIHTCH AO BeAHqHHbl 

R'^L/ibYdY+cYei). 

riocKOAbKy b 2 d"-\-c 2 eC>cd 2 , to h noc- 
Ae npeKpameHHH abhctbhh CAyqafiHoft ch- 
am paAHyc noBopoTa fiyACT npoAOAacaTb 
yMeHbinaTbCH ao HacTynAeHHH noAHoro 
CKOAbJKeHHH — ABHHceHHe HeycTofiqHBO. Ec- 
AH yBeAHqHB3Tb CKOpOCTb, TO yrAOBOfi K03(J»- 
(|)HUHeHT Ayqa ca " (lUTpHXOBaa) 6 yAeT 
yBeAHqHBaTbCH h npnMaH bb 2 , napaAAeAb- 
Han 3T0My Ayqy, 6yAeT npH6AH*aTbcn k Ka- 

CaTeAbHOft K KpHBOft ( 62 — 6 |)=/(t]) (pHC. 116, 

6). npn tom noAO>KeHHH Ayqa ca", npH 
KOTopoM npHMan bb" cTaHeT KacaTeAbHOft, 
cooTBeTCTByiomaH 3TOMy Ayqy CKopocTb hb- 
AHeTCH KpHTHqeCKOH. Il0Ab3yHCb 0nHC3HH0H 
Bblllie MeTOAHKOH MOHCHO nOKa3aTb, qTO 
ABHJKeHHe C TaKOft CKOpOCTbK) HeycTofiqHBO. 
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yroji MejKay KacaTejibHofl h ocbio aScuncc, 
a cjieaoBaTejibHo, h yrAOBofi Koa^xJjHUHeHT 
napajiJiejjbHoro eft jiyqa, xapaKTepH3yiome- 
ro cKOpocTb i> Kpw , TeM MeHbuie, qeM Sojibiue 
yroji 0 . TaKHM o 0 pa 3 OM, c yBeAHqe- 
hhcm yrjia 0 cnopocTb y Kptl > yMeHbuiaer- 
ch. ripH 0—0 cnopocTb v Kpv > onpeAenaeTCH yr- 
jiOBbiM K 03 (|)())HUHeHTOM jiyqa, KacaTeji bHoro 
K KpHBOH t]— f(&2 — 81) B Haqajie KOOpAHHaT. 

KypcoBaa HeycTonqHBOcTb npwcyma 

TOJlbKO 3 BTOMOOhjIBM C H36bITOqHOH no- 
BOpaHHBaeMOCTbK) H OdyCJlOBAHBaeTCB co- 
qeTaHHeM yrAOB yBOAa nepeAHero h 3aAHero 
MOCTOB. 

Bo3MO)KHa noTepa KypcOBoft , ycToftqH- 
BOCTH B pe3yjlbTaTe CKOAbJKCHHfl KOJieC, 
saBHCHmaa He ot noBOpaqHBaeMOCTH, a or 
Toro, y KaKoro H3 moctob CKOJib*e- 
HHe HaqHHaeTCH paHbuie. , 0 ,ah ynpome- 
hhb paccMoTpHM cjiyqaii, KorAa moxcho 
cqHTaTb KOJieea jk€ctkhmh b Ookobom 
HanpaBjieHHH. 

B ofimeM cjiyqae cqHTajicH yrjiOM yeo- 
Aa 6 yroji Me)KAy BeKTopoM cxopoc- 
th h ruiocKocTbio Bpaiu,eHHH KOJieea He3a- 
bhchmo ot Toro, KaKOBa npnqHHa bo 3- 
HHKHOBeHHB 3TOro yrjia; aah H3yqeHHH 
XapaKTepHCTHKH ABH>KeHHB flpH 3T0M MOW- 
ho Boenojib30BaTbCB paBeHCTBaMH (194)... 
(197), CHHTafl B hhx 8 t = v yl /v; 6 2 =Vy 2 /v. 
npHMeM y=const; 0 =const. Ecah nep- 

BblM CKOAb3HT 33AHHH MOCT, TO 6i = 0 H 
Ry2~Rz2(Pjf. TorAa H3 paBencTBa (197), 
npHHHMafl BO BHHMaHHe paBe HCTBO (170), 
cneAyeT 

R i2 %= m a2 [ v z (Q +v y 2 /v)/L- 6 y2 ] . 

Ecah npeHeOpeqb AHHaMHqecKHM nepe- 
pacnpeAeAeHHeM peaKUHH Me*Ay KOAeca- 
mh nepeAHero h 3 aAHero moctob, to 
Rz2=m a 2g. CoKpaman na m a 2 h ne- 
peHecH BAeBo qAeHbi, coAep>Kain,He v u % a 
enpaBO — qAeHbi, He coAepjKamwe v y 2, noAy- 
hhm 

Vy2-Wy2!L={v%-gLy ¥ )/L. ( 258 ) 

PeuieHHeM ypaBHeHHa ( 258 ) HBAaeTcn 
Vy2=cexpvi/L— (y 2 0 — gL(p y )/v. 

ECAH npH ^=0 V y 2 == Vy20> TO C= Vy20-j- 

+(y 2 0 gLq> y )/v, OTKyAa 



vyi = Vy2oexpvt/L + (y 2 0 — gLq>y ) X 

X (exp vt/L — \)/v. (259) 

noAb3yacb pa Be HCTBO M 

^ 2k P <p == 3, 1 3 ■y tn p 2 R , 

HafiAeM, cqHTan m p2 =l, oi pv =3,13 2 (p^^ 
=g<p y L/Q, OTKyAa o^0=^L<p tf . CAeAOBa- 
TeAbiio, paBeHCTBO (259) mojkho 3an«caTb 

T3K 

V y2= V y20 ex P Vt/L + 

+ ( D 2 “ V 2k P <p) 0 (exp Vt/L- l)/v . 

FlocKOAbKy npH yBeAnqeHHH BpeMeHH t 
MHO)KHTeAb exp vt/L HeorpaHHqeHHO B03pac- 
TaeT, to npH AioGan cKOAb yroAHO 

MaAan BeAnqHHa v tJ 2o Bbi3biBaeT CKOAbAceHHe 
3aAHero Mocra, HenpepbiBHo yBeAHMHBa- 
lomeecn no SKcnoneHUHaAbHOMy 3aKony. 

Ecah nepBbiM HaqHnaeT CK0Ab3HTb nepeA- 
HHH MOCT, TO, HCriOAb3y* paBeHCTBO (196), 
h npHHHB 62 = 0 , di=v y i/v, R y i=Rziq>y— 
=^tg^y, HaHAeM Vy\+vv y x/L^{v 2 §— 
gLtyy) / L. 

Peuiaa sto ypaBHeHHe h cqHTasi, hto 
Vy\=v y \t), npH /=0 HafiAeM 

V y\=VyU ) e*V{-Vt/L) + 

+ ( v 2 ~ : v Up,) e il — exp ( — Vt/L) ]/v . 

riocKOAbKy MHOJKHTeAb exp ( — vt / L) c 
yBeAHqeHHeM BpeMeHH cTpeMHTcn k HyAio, to 
CKOA b>KeHHe, B03HHKiuee y KOAec nepeAHero 
MOCTa, 3aTyxaeT h, CAeAOBaTeAbHO, KypcoBoe 
ABH>KeHHe b 3tom cAyqae HBAneTCH ycTOH- 
qHBblM. 

§ 60, M3MeHeHHe napaMeTpos 
ABHmeHHsi aBTOMo6nAn noA achctbhcm 
cayqaftubix BHeuiHHx cha 

BHeuiHHe Chau, A.eficTByioiuHe Ha 3 btomo- 
6nAb noMHMo ynpaBAmoiunx, Bceraa hbahiot- 
CH AAH BOAHTeAH CAyqafiHbIMH H H,eH3BeCT- 
HblMH. BbI3BaHHbie HMH OTKAOHeHHH B TpaeK* 
TOpHH ABHJKeHHH H KypCOBOM nOAOHCeHHH 
MoryT 6biTb ycTpaHeHbi AHiub b pe3yAbTaTe 
KoppeKTHpyiomHx ynpaBAHiomHx B03AeficT- 
BHH. Heo6xOAHMbie qHCAO H BeAHHHHa Kop- 
peKTHpyiomHx noBOpoTOB pyjreBoro KOAeca 



BAUHHue CAynauHbtx eneuiHUx cua 
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B) 



pHC. 117. CxeMU ABHJKeHHH aBT0M06HJIfl c pa3H0H 
no bo pa 4 h saeM octhk) npH bo 3 a^hctbhh bhcuihhx chji: 

a - npH HCXOAHbIX nOJlOKHTOJlbHblX HanpaBJlCHHHX 
cha h riapaMOTpoB; 6 — npH H36biTOMHOH 
HOBOpaqHBaeMOCTH; e — iipn neaocTaToqHOH 
iiOBopanMBaeMOCTn 

( no/l py J1 H B 3 H H C ) 3aBHCHT KaKOT BeJIHMMHbl H 

xapaKTepa npHjio>KeHHH cjiyqaHHbix chji. Tan 
h ot xapaKTepa peaKu.nK aBTOMoSajia Ha bo.i- 
MymeHHH, 4TO 3aBHCHT OT KOHCTpyKTH BHbl X 
oco6eHHOCTefi aBTOMoOHJia. 

Bee BHeuiHHe CHJibi MoryT 6biTb CBeueHbi 
,k CHjie, npHjioHceHHOH b ueHTpe Macc hbto- 
moShjih, h MOMeHTy. B stom cjiyuae SyAeM 

paCCM3TpHBaTb TOJIbKO (JOKOByiO COCTaBJIHIO- 
UiyiO CUJlbl Pyn H MOMeHT M ZB OTHOCHTejlbHO 
OCH, HOpMajIbHOH K njIOCKOCTH Aoporn. 

Hjih onpeAejieHHH H3MeHeHHH napaMeTpoB 
ABHOKCHHH nOA AefiCTBHeM Py B H M zb mo>kho 
B 0Cn0Jlb30BaTbCH ypaBHeHHHMH (203) H 
(206). Ecjih cuHTaTb nojio>KHTejibHbiMH Han- 
paBJieHHB P yR ; M ZB ; v y , o) a ; 6 i; 62 , noK33aH- 
Hbie Ha pHC. 117, a, to sth ypaBHeHHH npn- 
MyT BH A 



Puy=m a (V0> a -\-Vy) =ky\bl-\-ky2§2 #*10 PyR, 

K, y (Da—— - ky 1 6 1 Cl ky2^2& 

Kan P yB , Tan h M zb b oOiueM cjiyuae hbjihiot- 

CH (jjyHKUHHMH BpeMeHH. PaCCMOTpHM CJiy- 
qaH, Koraa P yB h M zb nocTOHHHbi, a ynpaB- 
jiaeMbie KOJieca HaxoAHTCH b HefiTpajibHOM 
nOJIO>KeHHH. 

BHeuiHHe CHJibi h momcht b oGmeivi cjiyuae 
Bbi30ByT yBOA KOJiec nepeuHero h 3auHero 
MOCTOB, pa3JIHMHbIH HO BejlHMHHe (a B03M0>K- 
ho h no HanpaBJieHHio), b pe3yjibTaTe uero 
HeCMOTpH Ha TO, MTO 0=0, B03HHK3I0T 60 K 0 - 
BOe ABH>KeHHe H nOBOpOT aBTOMOOHJlH. 

npe66pa3y« nojiyqeHHhie npH stom paBeH- 
CTB3 T3KHM >Ke 06pa30M, KaK 3TO 6bIJ10 Cfle- 

jiaHO c paBeHCTBaMH (203) h (206), HaHueM 

v 4- mu 4- pv = a P / G 4- 
y ' y 1 ^ y ^ yp y * 1 a • 

+ (G a i); (260) 

0) a “f" 4~ Pu> = Qcoppyb / G a 4~ 

+ q,„M„/{G,L), (261) 

rae m h p Te >Ke K03(J)(J)HUHeHTbi, mto h aah 
ypaBHeHHH (209) h (210). 

Ko3(j)(J)HUHeHTbi npaBbix uacTeft ypaBHe- 
HHH (260) h (261) 

q ym = [v + g(k y , a — k y2 b)/{G a t')i X 
X Lg/(ab)=[vL/(gab)+& + U)/v\g 2 \ 

(262) 

q yp =-(kyia 2 +k y2 b 2 )g 2 / (G a vab)= 

= — ^i a + C2^)^ / ( y ^)> (263) 

?<o P = {k y \b-lt tj2 a)g 2 / (G a vaby= 

= ^x~U)S 2 /{vL)-, (264) 

q tam =-{ k y\ + k y2)S‘ lL / { G a vab )= 

= -(Z ] a + t 2 b)g 2 /(vab). (265) 

H 3 cpaBHeHHH paBeHCTB (260), (261) h 
(208), (209) bhaho, hto npn ashctbhh BHeui- 

HHX CHJI aBTOMOGHJIb BeACT ce6H K3MeCTBeH- 
ho T3KH<e, KaK npu noBopoTe ynpaBjineMbix 
KOJiec. Me>KAy MOMeHTOM B 03 AefiCTBHH BHeill- 
HHX CHJI H yCTaHOBHBUieHCH peaKUHeft 3BTO- 
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MO6HAH Ha 3TO B03AeHCTBHe npOHCXOAHT ne- 
pexoAHMfl npouecc, npnqeM rtocKOAbKy AeBbie 
qacTH ypaBHeHHH, onHCbiBaioinHx peaKUHH Ha 
noBopoT ynpaBAHeMbix Ktwiec, h peaKUHH Ha 

BH6I11HH6 CHAbI 0AHH3K0BM, TO H nepeXOAHbie 

npoueccbi Oy^yT OAHHaKOBbi KaK xaqecTBeH- 
ho, Tan h KOAHMecTBeHHO. 3to 03HaqaeT, 
MTO B 33BHCHM0CTH OT KOHCTpyKTHBHbIX na- 
paMBTpOB H CKOpOCTH ABHJKeHHH nepexOAHblH 
npouecc 6yAeT sKcnoHeHUHajibHbiM hah KOJie- 
SaTeAbHbiM. KpHTHqecKaH CKOpocTb, onpeAe- 
AHeMaa paBeHCTBOM (257), hbahctch rpa- 
HHHHOH MeatAy yCTOiiMHBbIM H HeyCTOfiqHBblM 
ABHJKeHHeM. BpeMH nepexoAHoro npouecca 
h BeAHHHHa nepeperyAHpoBaHHH, BbipaweH- 
Hbie b % ot ycTaHOBHBiuerocH 3HaqeHH« 
<o a hah v y , 6ynyr npH npouHx paBHbix ycAo- 
bhhx oAHHanoBbi npH noBOpOTe ynpaBAHeMbix 
KOAec Ha nocTOHHHHfi yroA h acSctbhh noc- 
TOHHHblX no BeAHHHHe BHeUlHHX - CHA. 

HeoAHHaKOBWMH 6yAyT TOAbKo caiwH yera- 
HOBHBUiHeca 3HaueHHH o) a h Vy. Rjih hx onpe- 
AeAeHHa HaHAeM qacTHwe HHTerpaAbi ypaB- 
HeHHii (260) h (261). IlpaBhie qacTH 3thx 
ypaBHeHHH He couepHtaT hachob, hbahioiuhx- 
ch (JjyHKUHeft t, nosTOMy qacTHbin HHTerpaA 
6yAeM HCKaTb b bhac v y —a y ; (o a =a m . Tax 
Kan b 3Tom cAyqae npOH3 boah we ot v y h (o a 
pa BHbi HyAio, to nOAb3yacb paBeHCTBaMH 
(260) h (26!), HaflAeM 

0 ly— [QypP ya/ G a ~\-q ym Mz a / ( G a L) ] / p\ 

(opPy*/ G a ~\~Q amMzz/ (G a L)] fp. 

Ecah aBTOMo6HAb HMeeT 3aTyxaiouj,H h ne- 
pexoAHbifi npouecc, to Oj, h a w paBHbi yera- 

H0BHBU1HMCH 3HaqeHHHM Vy H 0) a . IlOACTaB- 
AHH B BWpa>KeHHH AAH Cty H a w 3H3qeHHH 

K03t|)4)HUHeHT0B p; q yp , q ym , q^p, q^ m H3 
(fjopiwyA (210), (262) ...(265), nocAe npeo6- 
pa30BaHHft noAyqHM 



rAe r\ p —P ya /G a — yAeAbHaa BHeuiHHH 6o- 
KOBaH CHAa; r\ m =M ZB j(G a L ) — yAeAbHbifi 
BHeiUHHfi MOMeHT. 

H3 (|)opMyA (266) h (267) bhaho, hto 

KaK Vy, Tax H 0>a npH AeflCTBHH CAyqaHHblX 
BHeiUHHX CHA 33BHCHT He TOAbKO OT HX Be- 
AHHHHbl, HO H OT C0qeT3HHH pHAa KOHCTpyK- 
THBHbIX napaiweTpoB h ckopocth abhjkchhh. 

KorAa Ha aBTOMoSHAb AeHCTByeT TOAbKO 
CHAa Py B , b Bbipa>KeHHHX (266) h (267) bto- 
pbie qAeHbi hhcahtbah paBHbi HyAio. YrAOBaH 
CKopocTb w a HMeeT pa3AHqHoe HanpaBAeHHe 
B 33BHCHMOCTH OT 3HaKa ' pa3HOCTH m a 2 ky[ — 
— m a \ky2. npH HOAO>KHTeAbHOM 3H3qeHHH 
(H36biT04Haa noBopaqHBaeMocTb) o) a >0, 
t. e. ue'HTp noBopoTa pacnoAoxceH co CTOpo- 
HW AeHCTBHH CHAbI P, JB (pHC. 117, 6), npH 
OTpHuaTeAbHOM 3HaqeHHH (HeAocTaToqHaa 
noBopaqHBaeMocTb) w a <;0, t. e. ueHTp nOBO- 
poTa pacnOAoxceH c npoTHBOnoAOjKHofl Aefi-. 
CTBHK) CHAbI P yB CTOpOHbl (pHC. 117, 8), 
npn HeHTpaAbHofi noBopaqHBaeMOCTH cb a =0. 
YrAOBaH CKOpOCTb fa) a npH HeH3MeHHOM 3Ha- 
qeHHH tip TeM OoAbine, qeM 6oAbme no a6co- 
AIOTHOfi BeAHHHHe pa3HOCTb m a 2 ky\ — m a iky 2 , 
33BHCHT OT 3Haxa 3T0H pa3HOCTH H CKOpOCTH 
V. KpHBH3Ha TpaeKTOpHH (d a /v=l / R= K 
npn H36biTOqHoft noBopaqHBaeMOCTH 6oAbiue, 
qeM npH HeAOCTaTouHOH. C yBeAHqeHHeM 
CKOpocTH v b nepBOM CAyqae K pacTeT, bo 
BTOpOM CHHJKaeTCH. 

CpaBHHBan paBeHCTBa (214) h (267), 

MOJKHO 33MeTHTb, qTO npH ACHCTBHH CHAbI 

Py B aBT0M06HAb noBopaqHBaeT Tax x<e 4 xax 
npH noBopoTe ynpaBAHeMbix KOAec, ecAH 
9=§ T lp( m a2^l — m a \ky2) /{ky\ky2) . CAeAO- 
B3TeAbH0, noBopoT, BbI3blBaeMblft ACHCTBHeM 
P,JB , MOX<HO KOMneHCHpOBaTb nOBOpOTOM 
ynpaBAHeMbix KOAec Ha yroA 



yycT 



= - v g 



+ m , k 



al"j/2 6 ) r >p + 



Lk y\ k y2 



+ 



+ (« a P + k yi a + k y2 b ) m a r l l 

+ v \ m al k y2- m a2 k y\) 



(m 



O) 



aycr 



= v a g 



a2 k yl- m *l k y2)^ p - 

TF 



y\ k y2+ 



~ { k y\ + k y2) m a^m 
+ V \ m ai k y2- m a2 k yl) 



Q=gr\ p (m a 2kyi—m a \ky2) /(k y \k tJ 2) . (268) 

YnpaBAHeMbie KOAeca noBopaqHBaiOT b 

(266) CTOpoHy, npoTHBonoAoncHyio HanpaBAeHHio 
yrAOBOft CKOpOCTH, BbI3JWBaeMOfi ACHCTBHeM 
0OKOBOH CHAbI (K8K nOKa3aHO UJTpHXOBbIMH 
CTpeAKAMH Ha pHC. 117, 6 H q) . Ytoa 0 no 
a6cOAK)THOfil BeAHHHHe OAHHaKOB K3K npH 
H36HTOMHOfi, T3K H npH HeA0CT3T0qH0H nOBO- 

(267) paqHBaeMOCTH. 3to o6T>HCHHeTCH TeM, uto 
xoth npH HeAocTaTOHHofl noBopaqHBaeMOCTH. 
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BjutHHue CAyna&Hbix eneiunux etui 



aBTOMofiHJib MeHee q^BCTBHTejieH k B03AeficT- 
BHIO BHeLllHHX CHA, HO B TOH H<e CTeneHH 
MeHee qyBCTBHTejieH h k ynpaBAHiomeMy 

B03fleHCTBHK). 

Ecjih P yB = const, to Heo6xoAHMOCTb noBO- 
poTa Ko/iec Ha y-roA 0=const aah coxpaHe- 
hhh HanpaBJieHHH abhacchha 3aTpyAHeHHH y 
BOAHTejiH He Bbi3biBaeT. OAHaKO b npouecce 
ABHH<eHHH nan BejiHHHHa, T3K h HanpaBAeHHe 
P 1JB .HenpepbiBHo H3MeH«eTCH . h BOAHTeAfo 
npHXOAHTCH HenpepbIBHO H3MeHHTb- KOppeK- 
THpoBoqHbiH yroA. 3 to Bbi3biBaeT doAbinne 
3arpyAHeHHH npw H30biTpqHOH noBopaqHBae- 
mocth, qeM npn HeAOcraToqHofi, nocKOAbKy 
npw HeH36e*HOM HecoBnaASHHH (fiaKTHqe- 
CKHX 3HaqeHHH 0 C HeoSxOAHMWMH, B nepBOM 
CAyqae qyBCTBHTejibHOCTb k bo3achctbhio 
BH eiUHHX CHA BblUie, qeM BO BTOpOM. 

CKOpOCTb fiOKOBOrO CMCIU,eHHH Vy KaK 
npH H36biroqHOH, ran h npn .HeAOCTaToqHo h 
noBopaqHBaeMOCTH OTpHuaTejibHa, t. e. npn 

npHHHTblX n0J10>KHTejlbHblX HanpaBAeHHHX 
napaMeTpOB P y B h v y coBnaAaeT c HanpaB- 
JieHHeM A6HCTBHH P yB . AaH OU,eHKH BAHHHHH 
KOHCTpyKTHBHblX napaMeTpOB Ha CKOpOCTb 
V y p33A6AHM HHCAHTeAb H 3HaMeHaTeAb Ha 

npoH3BeAeHHe K03(J)4)HLi,HeHT0B k y \kyi. TorAa 
CTaHeT OqeBHAHbIM, qTO HHCAHTeAb, paBHblH 
m 3 2 a / ky 2 tn z \ -f- b/k y \, a BMecTe c hhm h v y 
TeM MeHbuie no aScoAioTHOH BeAHHHHe, qeM 
6 oAbuie npw 3 aAaHHbix m a i h m a 2 koscJxJih- 
HHeHTbl COnpOTHBJieHHH yBOAy. 

Tax >xe, xax h co a , 6oKOBan cxopocTb 'v y , 
npw HeH3MeHHOM 3HaqeHHH T]p npH H36bITOq- 
hoh noBopaqHBaeMOCTH 6ojibine, qeM npw 
HeAocTaToqHOH. 



HaHAeM OTKAOHeHHe aBTQMOfiHAH OT npH- 
MOAHHeHHoro ABH«<eHHH nocAe Toro, KaK B 
pe3yjibTaTe achctbhh P yB ABH>KeHHe CTaHeT 
ycTaHOBHBuiHMCH. 3a ocb T] npwirfeM HanpaB- 
AeHHe abhjkchhh ueHTpa Mace b momcht 
H aqa^a ycTaHOBHBiueroca ABH>KeHHH. ByAeM 
cqHTaTb, qTO b stot momcht /=0 h 6oKOBoe 
OTKAOHeHHe £ = 0, rioCKOAbKy Ci)a = const, TO 
y=o)*t. 

FIoACTaBAHH 3 to 3 HaqeHHe y, a 3aTeM 
3 HaqeHH« o) a h v y H3 (J)opMyA (266) h (267)’ 
b paBeHCTBO (212), riocAe HHTerpHpoBaHHH 
h npeo6pa30BaHHH noAyqHM 

_ vgr\ p ( {m a2 k y[ - vt - 

S “ 2 Lk yl k y , , 2 + 

— ( m a’) k „\ a + m al k u 2 b ) 

y — -1 . (269) 

+ y ( m * 2 k y\~ m a \ k y 2 ) 

M 3 paBeHCTBa (269) CAeAyeT, qTO y 3 bto- 
moShach c pa3AHMH0H noBopaqHBaeMOCTbJO 

33BHCHMOCTb £ = f(t) HMeeT HeOAHH3KOBbIH 

xapaKTep. ripw HeAocTaToqHOH noBopaqH- 
BaeMocTH o6a qAeHa hhcahtcah cxAaAbiBa- 
iotch. rioaTOMy c TeqeHHeM BpeMeHH otkao- 
HeHHe HenpepbiBHo B03pacTaeT h Ha'npaBAe- 
HO B CTOpOHy AeHCTBHH CHAbl Py B (pHC. 118, 
KpHBBH 2). ripn H36biToqHOH noBOpaqHBae- 
MOCTH BTOpOH HAeH HHCAHTeAH BbiqHTaeTCH 
H3 nepBoro. npH waAbix 3 HaqeHHax t pa3- 
HOCTb OTpHLiaTeAbHa H OTKAOHeHHe nponcxo- 
AHT B CTOpOHy AeftCTBHH CHAbl Pyb , B03paC- 
TaH c yBeAHqeHHeM BpeMeHH t ao HexoToporo 
3HaqeHHH. OTKAOHeHHe ^ b AaAbHeftmeM Ha- 
qHHaeT yMeHbuiaTbc«, H3MeH«eT 3H3 k h yBe- 
AHqHBaeTCH no 'a6coAK)THOH BeAHqfHHe 




PHC. 118 . 3 a 8 HCHMOCTb OTKJIOHCHHJI TpaeKTOpMH 
npflMOJiHHefiHOro abh jkchhh nofl AeflcTaneM 60 K 0 B 0 fi 
CHAbl 



(pnc. 118, KpHBan /). npH HefiTpaAbHOH no- 
BopaqHBaeMOCTH nepBbift qAeH hhcahtcah pa- 
BeH HyAio. riosTOMy OTKAOHeHHe C wanpaB- 
AeHO B CTOpOHy AeHCTBHH Py a h pacTeT 
nponopuHOHaAbHo t (pnc. 118, npHMaa 3). 

PaHee 6 mao noKa3aHO, hto npn AeftcTBHH 
BHeiJLIHeft SOKOBOft- CHAbl COOTBeTCTByK)LU,HM 
nOBOpOTOM KOAeC MO>KHO 3aCT3BHTb 3BTO- 
MOSHAb ABHraTbCH,— He H3MeHHH“KypCOBOrO 

yrAa. B to >xe BpeMH H3 paBeHCTBa (269) 
CAeAyeT, hto hhk3khm nOBOpOTOM' KOAec 
HeAb3H KOMneHCHpOBaTb Bbl3B3HHyiO 3TOH 
CHAOH CKOpOCTb Vy. rioSTOMy, eCAH npH ACH- 
ctbhh chaw P ye npocTO noBepHyTb KOAeCa 




1.78 



i/CTOCMMOCTb 



Ha yroji 0, onpeAeAfleMbifi (J>opMyjioii (268), 
to ueHTp Macc aBTOModHAH 6yAeT ABHraTb- 
CH no TpaeKTOpHH, OTAHMHO0 OT TOfi, KOTOpaH 
6wJia AO npHAOHteHHfl 3TOft CHAbl, XOTH H C 
npe>KHHM KypcoBbiM yrAOM. 

Mo>KHO, OAHaKO, TaK CKOMdHHHpOBaTb 
ynpaBAHioiuHe B03AeficTBHfl, hto npejKHee 
HanpaBACHHe coxpaHHTCfl. Rjin stoto HyjKHO 
co3AaTb..TaKne ycAOBHH, npw KOTopux nOAWH- 
TerpaAbHoc BbipajKeHHe b <}>opMyAe (212) 
6yAeT paBHO HyAio, t. e. psiny-f-t^cos^O. 
Peiuaa 9 to paBeiicTBo OTHOCHTeAbHO y h 
noACTaBAHfl 3HaqeHHe v y H3 paBeHCTBa 
(266), HaftAeM 

= r ( m *i k »2 h + m *2 k y' a ) gti p i 

V_drC g L ~iky\k#W("i, x k&-mak y{ ) J 

(270) 

TaKHM o6pa30M, MTo6bi npH achctbhh iia 
aBTOMOfiHAb cAyqaftuofi Sokoboh chaw cox- 
paHHTb IipHMOAHHeHHOe ABHJKeHHe, 80AHTe.JH> 
AOAHceH, BO-nepBbix, copneHTHpOBaTb cro 
npOAOAbHyio ocb noA HeKOTopbiM yr.iOM y 
k JKejiaeMOMy HanpaBAemno h, BO-BTopbix. 
noBepHyTb ynpaBAneMbie KOJieca Ha onpcAO- 
ACHHbiH yroA 0. <J>opMV7ibi (270) h (268) 
onpeAejiaiOT sth yrjibi aah CAyqafl, KorAa 
CHAa P y » npHAO>KGHa b uempe Macc h nepe- 

XOAHblfi npoUeCC 3aKOHqHACH. 

B pCaAbHbIX yCAOBHHX Ha aBTOMO$HAb 
AeHCTByiOT He TOAbKO CHAW, HO H MOM€HTb(, 
H 3HaMHTeAbHyiO qaCTb BpeMeHH ABHWeHHH 
3aHHMaiOT nepexoAHbie npoueccbi. KpOMe to- 
ro, b pe3yAbTaTe achctbhh CAyqaftHbix BHem- 
HHX CHA CO CTOpOHbl AOpOrH H3-3a H3AHMHH 
3a3opOB b pyaeBOM ynpaBAeHHH h ynpyrocTH 
ero 3AeMeHTOB nponcxoAHT HenpepwBHoe Ha- 
pyuieHHe 3aAaBaeMbix BOAHTeAeM yrAOB no- 
BOpOTa KOAeC. B CBH3H C 3THM BOAHTeAK) 
npHXOAHTCH aah noAflepjKaHHH AK)6oro 3a- 
AaBaeMoro hm xapaKTepa ABHAceHHH Bee 
BpeMfi H3MeHHTb yroA noBopoTa pyAeBoro 
KOAeca. 

§ 61 . AapOAHHaMHiecKasi 
yCTOMMHBOCTb 

noA AeHCTBHeM OOKOBOfi adpOAHHBMHMe- 
CKOfi CHAW Pwy H TiOBOpaMHBaiOUierO MOMeHTa 
M wz npOHcxoAHT H3MeHeHHe KypcoBoro yrAa 



h SoKOBoe CMemenne ueHTpa Macc 3btomo- 
6hah, a noA AeficTBHeM cyMMbi momchtob 
Pwyhg+M W x h P z h u -\-M W y nepepacnpeAeAe- 
HHe HOpMaAbHbIX peaKunft. 

HaHfiOAee BaXKHbIM HBAHeTCfl BAHHHHe 
aapoAHHaMHnecKHx cha na H3MeHeHHe Kypco- 
BbtX H SOKOBblX napaMeTpOB ABH>KeHHH. 
EcAH CMHTaTb 33 pO AH H3 M H MeCKHe CHAbJ H 
MOMeHTW nOCTOHHHbIMH, TO AAH paCHCTa HX 
BAHHHH8 Ha CKOpOCTH <D a H V 9 MOJKHO BOC- 

noAb30BaTbc« (j)opMyAaMH (266) h (267), 
CHHTan B HHX PyB—Pwy H M zn =M wz . Ch A a 
P W y MOXKeT SbiTb Ha@A6Ha no 4>opMyAe (40), 
B KOTOpOfi Vw paBHO pe3yAbTHpyK)lUeft CKO- 
pOCTH 

V w =yu 2 -f 2 iw b cos P 

(y B — CKOpocTb BeTpa; p B — yroA Me>KAy v h 
»*)• 

KoStJxjjHIJLHeHT Cy 33BHCHT OT yrAa HaTeKa- 
• hhh t h , T„ = arcsin(» B sinp/t» I£ ,). .Hah 

SOAblUHHCTBa aBTOMOOHAefi 3aBHCHMOCTb 
C^=/(Th) 6AH3K3 K.AHH6HHOH. KoS^^HUHeHT 
npOnopUHOHaAbHOCTH AAH AerKOBblX 8BT0- 

ModHAeft h aBToSycoB Cj,— 0,04. ..0,05, aah 
rpy30Bbix aBTOMo6nAefi 0,07... 0,08, ecAH 
x„ BbipajKeH b °. B (jjopMyAe M«.,= 
=0$m2p*BFvl, 3HaqeHH« v w h F Tanne >Ke, 
KaK h npH noAcqeTe P wy , a ahhchhuh pa3- 
Mep B npHHHM3K)T paBHbIM KOAee 3BTOMO- 
6HAH. KoS^HpHAHeHT m z THKHCe npH6AH3H- 
TeAbHO nponopuHOHaAen t,„ npHqeM xax 
npaBHAo, qeM Ayquie odTenaeMocTb aBTo- 
mo6hah, TeM 6oAbuie m t . V rpy30BHx bbto- 

MO^HAeft H aBTOOyCOB 3TOT K09(j)4)HU,HeHT 
MOAteT <5b!Tb OTpHUaTeAbHHM. 

YAOShO CHHTaTb CHAV Pwij iipHAOKCHHOH 
lie b ueiiTpe Macc, a b neKOTopofl Tonne c wy 
(j)HC. 119), pacnOAO>KeHHOH OTHOCHTeAbHO 
ueHTpa Macc c Ha thkom paccTOHiinn / M , hto 




Phc. 119. KoopAHHaTM MeTaueHTpa h tohkh He^Tpaab- 
hoA nosopasHBaeMOCTH 




AapoduHdMunecKan ycTo&nueocTb 
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PwyU—Mwz- TOMKy C W y H33bIBaK)T CoXOBbIM 
MeTau,eHTpoM. 

Hcnojib3ya 4>opMy/ibi, aHaAoruqHbie Bbipa- 
>KeHHio (40), HafineM L=m z bfc y , rue b= 
= B — KOJiefl aBTOMoSHJiH. 

floCXOAbXy m z H Cy HBAHIOTCH <})yHXUHHMH 
yrjia HaTexaHHH, to b o6meM CAyuae /„ = 
= /(t h ). C>AHaXO BO MHOTHX CAyqaHX 33BH- 
CHMOCTH KaK Cy, T3K H m z OT T H MO>KHO CUH- 
TaTb 6AH3XHMH K JIHHCHHblM H I10A0>XeHHe 
OoKOBoro MeTaueHTpa nocTOHHHbiM. YpaBHe- 
HHe (267) npw 3tom mo>xho nepenwcaTb Tax: 

a, = og 

a.ycr 9 

Li ,t k 0+<> 

%, (271) 

^ a 

Mo>kho HaiiTH Taxyio Toqxy c 6 , pacnoAo- 
>xeHHyx> Ha paccTOHHHH U ot tohkh c, ripH- 

J10>KeHHe B KOTOpOH OOXOBOH CHAbI npH 

HeHTpa;ibHOM nojio>KeHHH KOJiec ne npHBO- 
Aht k noBopoTy aBTOMofiHJiH, Tax xax yrjibi 
61 = 62 . OHa Ha3biBaeTC« touxoh Henrpajib- 
HOH nOBOpaHHBaeMOCTH. npH COBnaAeHHH 
MeTaueHTpa c stoh touxoh (t. e. / e =/ M ). 

Wa.ycT == 0. 

H 3 paBeHCTBa Hyjno uHCAHTeAH ypaBHe- 
HHH (271) HaHAeM 

, _ ( m a2 k yi~ m a\ k y 2) = 

6 " m a( k y\+ k y2) 



l.— l P 

0 m wy 

*•*”--* ss -A, • 

«.(***+**) 

(273) 

M 3 paBeHCTBa (273) bhaho, mto HanpaBJie- 

HHe Wa.ycT 33BHCHT OT 3Haxa pa3HOCTH 
/e — npH HeAOCTaTOHHOH nOBOpaMHBaeMOC- 
th nocxojibxy /e<c0 y jierxoBbix 3btomo6h- 
Jieu O) a .ycT<0, T. e. nOBOpOT npOHCXOAHT B 
CTOpOHy AeHCTBHH P wy . y rpy30BbIX 3BT0M0- 
6HAefl, ocoSeHHO ecAH ohh o6jiaAaiOT H36bi- 
TOHHOH nOBOpaHHBaeMOCTblO, B03M0>KH0 

O)a.yCT^' > 0. 

Kp«BH3Ha K tcm Oojibuie, qeM 6oAbuie 
yAeAbHan aapoAHHaMHqecxau OoxoBaa cHAa 
H p33H0CTb l 6 — / M , MeHbUie X03(|)(|)HUHeHTbI 
conpoTHBAeHHH yBOAy h 6a3a L. Ha xpHBH 3 - 
Hy K cymecTBeHHoe BAHHHue oxa3biBaeT 
3Hax npH /e, 3aBHCHiu.HH ot noBopauHBae- 
MOCTH aBT 0 M 06 HJIH. IlpH H36bIT0qH0H riOBO- 
paqHBaeMOCTH, xorua /e>0, 3HaMeuaTeAb 
yMenbuiaeTCH c yBejiuqeHHeM cxopocTH v, 
h KpHBH3Ha B03pacTaeT 6biCTpee, qeM yBeAH- 
HHBaeTCH P wy (pHC. 120, KpHBaH 1). n P H 
HeAOCTaTOMHOH noBopaquBaeMOCTH — MeA- 
AeHHee (pnc. 120, xpHBau 2). 

CpaBHHBan paBeHCTBa (214) h (271), 

MO>XHO CAeAaTb BbIBOA, UTO JIOBOpOT nOA 
AeftcTBHeM aapoAHHaMHuecKofl 6 okoboh chaw 
npoHcxoAHT Tax >xe, xax npn OTcyTCTBHH 
BHeiJLIHHX CHA, eCAH ynpaBAHCMbie XOAeca 
noBepHyTbi Ha yroA 



k y\ a ~ k y2 b 

r y\ +k y2 



(272) 



npH H36bITOqHOH TIOBOpaqHBaeMOCTH lf,> 
> 0 (Touxa c ( 5 pacnoAOH<eHa nepeA ueHTpoM 
Macc), npw HeAOCTaToqHoft / 6 <0 (Toqxa eg 
n03aA« ueHTpa Macc), npH HeirrpaAbHOH / 6 = 
= 0 (Toqxa Cc, coBnaAaeT c ueHTpoM Macc). 

B OoAbuiHHCTBe cAyqaeB y Aerxo- 

BblX 3BT0M06HAeH /„>0 ( 60 XOBOH MeTaueHTp 
pacnoAo>xeH 6AH>xe x nepeAHeMy MOCTy, 
HHorAa Aa>xe nepeu nepeAHHM moctom). y 
rpy30Bbix bo3mo>xho /„<0 (MeTaueHTp pac- 
noAo>xeH 3a ueHTpoM Macc) . 

Bbipa3HB m S 2 k y \ — m R \k y 2 H3 paseHCTBa 
(272) qepe3 k h l M , noACTaBHB noAyqeHHoe 
Bbipa>xeHHe b paBeucTBo (271), HaftAeM 




Phc. 120 . 3 asHCHMocTH paAMyca noBopoTa ot ckopocth 
npH aeiicTBMH OokoboA aapOAHnaMHHecKoA cmjiw 
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y CTOllHUeoCTb 



nan Hcnojifa3ya paBeHCTBO (130) 

ft m a{ k y\ + k y2)( l 6~ 1 ft) P wy 

u = ur-jrz 8 ~a~ • 

it I i /2 a 

riocKOJibKy b npouecce aBH>KeHHH Henpe- 

pblBHO H3MCHJHOTC5! KaK CKOpOCTb caMOrO 

aBTOMoSHJiJi, TaK h CKOpOCTb h HanpaBaeHne 
BeTpa, to jyw noaaep>KaHHH npnMOanHefi- 
Horo ABH>KenHfl yroa 0 aoaa<eH HenpepbiBHo 
H3MeHHTbCH. 

§ 62 . ycTofimiBOCTb 
ABiuKeHHfl aBTonoe3Aa 
no bhjibhhio npnuena 

ripH HOCTH>KeHHH OIipeaeaeHHOH CKOpOC- 
th (ogbmHO y=35...40 km/h h Bbiuie) y 
npnuena B03HHKa k>t nonepemibie KoaefiaHna 
B r0pH30HT3JlbH0H naOCKOCTH (BHJIHHHe npH- 
uena) . 

B pe3y^bTaTe SToro HBaeHnn yBeannnBaeT- 
ch mnpHHa noaocbi ABHHteHHH aBTonoe3aa, 
mto oTpHuaTejibHo CKa3biBaeTCB Ha 6e30nac- 
HOCTH — nOHBJIHeTCH OnaCHOCTb 

3auoca npnuena h cxoaa ero c aoporn; 
3aTpyAHHeTca ynpaBaeHne aBTonoe3aoM; no- 
BbiuiaiOTCfl Harpy3Ka Ha Kpione h pacxoa 
TonjiHBa; yBeanunBaeTcn H3Hoc uihh h map- 
unpHbix coeaHHeHHH, ynacTByioiunx b abh- 
HceHHHx, Bbi3MBaeMbix BHJiHHHeM npnuena. 

BnaHHne npnuena B03HHKaeT KaK caeacT- 
BHe ero HanaabHoro otkjiohchhh, npnMHHaiviii 
KOToporo MoryT dbiTb: Bbixoa aBTonoe3aa n:s 
noBopOTa; asn>KeHHe npnuena c yBoaoM npn 
HajiHHHH nonepenHoro ynaona aoporn; Hae3a 
ero Koaec Ha npennTCTBne h 6 okoboh yaap; 
6 okoboh BCTep. 

PaccMOTpHM nonepeMHbie KoaeGaHnn oaHO- 
ocHoro npnuena nan noaynpnuena npn cae- 
ayioiunx aonymeHnnx: a) cuenna npHuena c 
TnraqoM — >KecTKaH h 6e33a3opHan; 6 ) ko- 
Jie6aHHHMH npnuena b BepTHKaabHon naoc- 
kocth npeHeOperaeM; b) aBHJKenne b TOMKe 
cuenKH npHMOJiHHeflHO, 

Ha pHC. 121 noKa3aHa pacueTHan cxeMa 
oaHoocHoro npnuena npn OTKJioHeHHH ero 
npoaoabHofl och Ha yroa ctr ot HanpaBaeHnn 
npHMoaHHeftHoro aBnweHnn tomkh cuenKH O, 
rae Pcx h P cy — cooTBeTCTBeHHO npoaoab- 
naa h nonepeMHan cocTaBamomne cnabi Ha 




Phc. 121. CxeMa AeficTBHH chji aa oahoochuh npnuen 
(nojiynpHuen) npH ero cnyiaftHOM OTimoiieHHH ot 

npOAOJIbHOH OCH aBTOMo6HJIH-TRra4a 

Kpione; Pun — cnaa conpoTHBaeHHH aBHwe- 
hhjo npHuena; Ry — nonepeqHan peaKunn 
Koaec npnuena. 

TouKa n npHuena (cepeanHa MOCTa) 
ynacTByeT b asyx asH>KeHHHx — b nepeHOc- 
HOM (npoaOabHOM) CO CKOpOCTblO V TOUKH O 
H OTHOCHTeabHOM — KOae 6 aHHH OTHOCHTeab- 
HO 0 C yraOBOH CKOpOCTblO Or- JlHHeHHan 
OTHOCHTeabHaH CKOpOCTb TOHKH FI 

Von~Fok- (274) 

CyMMapHan CKopocTb toukh /7 paBHa 
u n = o-j-u on h cocTaBaaeT c naocKOCTbio Bpa- 
meHHH Koaec yroa yBoaa 8. 

3tot yroa paBeH cyMMe aByx yraoB — 
8 = 8 a -{- 8 on ( 8 on B 03 HHKaeT b pe 3 yabTaTe 
KoaeCaHHfl npnuena co CKopocTbio v on ). 
yqnTbiBan MaaocTb yraoB 8 a n 8 on , mohcho 

CHHTaTb, HTO 6on=V on /v H 8 = 8 0 n + 8 a= 

=v on /v-\-ac nan c yneTOM BbipaateHnn (274) 

8=Lctr/y+Or. 

nonepequan peanunn Koaec npnuena, 

Ry=k y 8 =k l / t Lar/v+ar) , 

rae k y — K03(})(j)HUHeHT conpoTHBaeHnn yBO- 
ay ocn npnuena. 

ripeacTaBHM peaKunio R y asyiuH cocTaB- 
amomnMH 



y CTO&HUQOCTb no buahhuh> npuu,ena 
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Ry — k y LcCf j V~\~ kyCt? Rya t Ry& m 

CocTaBJifiiomaH R ya —k y <Xr HanpaBJieHa b 
CTopoHy paBHOBecHoro no/io>KeHHH npHuena. 
OHa HjieHTHMHa ynpyroft BOCCTaHaBJiH- 
Baiomen cnjie np« cbo 6 oahom kojic 63 hhh 
Maccw Ha npy>KHHe. Kos^HUHeHT k y aHa* 
JIOrHHeH K 03 (}) 4 )HUHeHTy >KeCTKOCTH npy>KH- 
Hbi, a ctp — jiHHeHHOMy nepeMemeHHio \iaccbi. 

CocraBjiHiomaH R y ^=k y La T /v HMeeT Han- 
paBJieHHe, npoTHBonono>KHoe cnopocTH u 0 n, 
h HACHTHMHa CH/ie conpOTHB/ieHHH, nponop- 

UHOHaJlbHOH CKOpOCTH. 

Coct 3 bhm ypaBHeHHe ABHH<eHHH ueHTpa 
Macc npHuena OTHocHTejibno tomkh 0 

( J 2 +m n c 2 )ar= — R y L , ( 275 ) 



rue J z — MOMeHT. HHepuHH npHuena otho- 
CHTeji.bHo ueHTpa Macc (tohkh c); (/ 2 + 
+m n c 2 ) — MOMeHT HHepuuH npHuena otho* 
CHTe^ibHo Tohkh 0. 

rioucTaBJiau 3HaueHHe R y b ypaBHeHHe 
(275), nocjie npeo6pa30BaHHH nonyqHM 
ypaBHeHHe CBo6o.a.Hbix KOJie6aHHH npauena 



k y L ‘ 



k y' L 



y ( / 2 + m u c2 ) ' } z+ m n c ' 



a = 0 . 



(276) 



XapaKTep ABHJKeHHH, onHCbmaeMoro ypa.B- 
HeHHeM (276), 3aBHCHT ot COOTHOIlieHHH 
K03(})(j)HUHeHT0B npH HJieHaX XapaKTepHCTH- 
qecKoro ypaBHeHHH 

9 k „ L2 k U L 

k 2 -\ — — - j-fc+— 4 — r = 0; 

1, (' J + m n c ) ^+ m n c 

KopHH xapaKTepHCTHMecKoro ypaBHeHHH 



k 



l,2 — 






2v 



{ J z+ m n‘ 




V 



kl L* 



k y L 



4p 2 (/, + m„c *) 



J z + m n c 2 



HcJIH 6 bl K09<f)4>HUHeHT npH HJieHe k 6bIJl 
paBeH Hyjuo, to npHuen coBepuja^i 6bi rap- 
MOHHuecKHe KOJieSaHHH no 3aj<OHy otr= 
=,4sin (P^+Oro). 

Sto bo 3 MO>kho jih 6 o npH k y = 0 \ jih 6 o npH 

V—oo. 



llapaMeTpbi nou 3 H 8 kom kophh 3 a hckjuo- 
HeHHeM V HBJIHIOTCH A.HH KOHKpeTHOTO npH- 
uena onpeuejieHHbiMH BejiHHHHaMH. Cko- 
pOCTb ABHHteHHH MOH<eT MCHHTbCH B AHana- 

30 He O..‘o max . rigsTOMy mo>kho BbmeAHTb 
Tpn xapaKTepHbix cjiyqa n ABHHceHHH. 

1 . Ecjih u = 0,5 L-\jk y L / , 

to KopHH xapaKTepHCTHuecKoro ypaBHeHHH 
paBHbi MejKuy co 6 oh k\ = k 2 =—k y L 2 /[ 2 vX 
X{JzJ-rh n c 2 )]. 

06iuhm peuieHHeM ypaBHeHHH (276) dyue'T 
paBeHCTBO 

k L 2 

a = (c,+c 2 /)exp[-4-^ ; ^ m ^^]. 

B COOTBeTCTBHH C KOTOpbIM npH JIK) 6 bIX Ha- 

qajibHbix yc^oBHHx Or->-0, earn t-+- oo. Oie- 
AOBaTejibHo npnuen, BbiBejseHHbiH H 3 paBHO- 
BeCHOTO .COCTOHHHH npH JIK>60M 3 HaqeHHH 
naqajibHoro yrvia Or BepHeTCH b HexoAHoe 
nojio>KeHHe. 



2 . Ecjih v< 0,5 L -\Jk y L / (J z + trinC 2 ) , 

to kophh xapaKTepncTHqecKoro ypaBHeHHH 
k\ H ky — AeHCTBHTeJlbHbie OTpHUaTejlbHbie 
qncjia h He paBHbi Me>KAy co6oh. 06uj,hm 
peuieHHeM hbjihctch paBeHCTBO 

ot r =Ciexpfeiy-f c 2expfe 2 ^. 



CjieAOBaTe^bHo Or->0 npH t—oo. Kojie6a- 
hhA He 6yueT h npuuen, BbiBeueHHbiH H3 
paBHOBecHH, BepHeTCH k HeMy, npuqeM 6 hct- 
pee, qeM b npeuwAymeM c^yqae (b npeubi- 
uyuxeM cjiyqae coMHo>KHTejib ci-f-^ 2 ^ 3aMeu- 
/ineT AJHweHHe). 

3 >. Ecjih v> 0,5 L ~\Jk y L / (J z + m n c^ , 

to KopHH xapaKTepncTHqecKoro ypaBHeHHH 

KOMnjieKCHbi ki=a-\-i$\ =a — ip, rue 



2v[j z +m n c2 ) ’ 




k y L fe; l L A 

K + 4v 2 {J\+m 

i = -\l — 1 . 



nC 2 ) 



2 ’ 



06maft HHTerpaA HMeeT bha 

Or=expai (c^ospi+^sinpi) 
hjih a r =/ ! lexpa/(pi+ a ro) • 
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yCTO&HUeoCTb 



IlocKOJibKy a< 0 , to aMnjiHTy.ua KOJieSa- 
hhh Aexpa/ npn oo CTpeMHTcn k Hyjiio, h 
KOJiefiaHHH HBA5UOTCH 33TyxaK)lUHMH. 

TaKHM o6pa30 M, ajih KaxKAOro oahoochoto 
npnnena hjih noAynpHuena nocjie aocthjkc- 
HHH HeKOTOpofi CKOpOCTH ABHJKeHHH B pe- 
3yjibTaTe HanajibHoro otkjiohchhh npHuena 
bo 3 momho B 03HHKH0BeHne ero 3aTyxaK>mHX 
KOJieSaHHfl, xapaKTepH3yeMbix rpaHHMHofi no 
33TyxaHHK) CKOpOCTbK) 

t' r =0,5 L-\j~ky L / (/j + /n n ^ . (277) 



Cjie.fl.yeT erpeMHTbca k TOMy, qT 06 bi v r 
6bIJia 6bl BblUie MaKCHMaAbHOH CKOpOCTH abh* 
>KeHHH aBTonoe3Aa. 

Ah 3 ah 3 (JiopMyAbi (277) noKa3bmaeT, mto 
HOB blUieHHK) rpaHHHHOH CKOpOCTH cnoco6cT- 
ByeT yBeAHqeHHe 6a3bi L h K09(Jx})Hu,neHTa 
k y , a TaK*e CHHXteHHe MOMeHTa HHepuHH 
npHuena OTHOCHTeAbHo tomkh cuenKH, aah 
qero BbiroAHee pacriojiaraTb ueHTp Macc npH- 
uena bo 3 mojkho Gahjkc k Toque cuenKH. 
HaH6oAbuiee BJiHHHHe OKa3UBaeT yeejiHqe- 
HHe 6a3bi L. yBejinqeHHe K03(})(j)HUHeHTa 

k y MO>KeT 6bITb AOCTHTHyTO npH HCn 0 Ab 30 - 
B3HHH CABOeHHbIX KOAec. 

npHHHMaH aah AoyxocHoro nojiynpauena 
MeTOA, aHaaorHqHbiH HcnoAb30BaHHOMy npH- 
MeHHTeabHO k OAHOocHOMy, noayqHM ypaB- 
neuHe ABHJKeHHH AByxocHoro npHuena 



a r + 



V ( j z+™J*) 



a r + 



H 2 — a r =0 , 

J ,+m n c 



KOTOpoe OTJiHqaeTCH ot ypaBHeHHH (276) 
TOJIbKO K034>(J)HUHeHTaMH. 

npH yCAOBHH ky„=kyt>=ky <|>OpMyAa AAH 
onpeAeAeHHH rpaHHHHoft no 3aTyxaHHK> cko* 
pocTH npHHHMaeT bha, aHajiornqHbiii BHAy 
(|)opMyAbi (277), 

=° 0.5 [ (1 — /) 2 + I 2 } X 

X "V (/, + |(t - () + i| • 

CAeAOBaTeAbHO Bee, oTHocnmeecH k aHa- 
AH3y CB06oAHb!X KOAefiaHHH OAHOOCHOrO 



npHuena, M0*eT 6biTb pacnpocTpaneno h na 
AByxocHbifi nprnien (nojiynpnuen) . 

§ 63. SKcnepHMeHTajibHoe 

onpeAejietme hOKasaTejiefi 

yCTOHMHBOCTH 

KpHTHqecKaa cKopocTb no bhahhhio npH- 
uena y Kp .np onpeAejineTcfl 3ae3AaMH bbto- 
noe3Aa no npHMOAHHeftHOMy yqacTKy AoporH 
c ac(jjaAbTo6eTOHHbiM noKpbmieM c nocjie- 

AOBaTeAbHblM yBeAHMeHHeM CKOpOCTH ABH- 
«eHHH H 3anHCblO TpaeKTOpHH ABHJKeHHH 
npHuena. CnopocTb abhjk6hhh npuueua 
npH AOCTHHteHHH pa3Maxa Kojie6aHHH TpaeK- 
TopHH npHuena, Ha 6 % npeBWiuaiomero ero 
uiHpHHy, cqHTaeTcn KpHTHqecKon t/ K( >.np. 

IloKa3aTejiH craTHMecKOH yCTOHMHBOCTH 
3 Btomo 6 hah (K03<|)(t>HUHeHT nonepeqHOH 
ycToftqHBOCTH Tj ny , yroji craTHMecKofi ycTOH- 
HHBOCTH fipOTHB 0np0KHAblB3HHH 8 H yrOJI 
KpeHa t|> K p) onpeAeAHiOT npn HcnbrraHHnx 
Ha onpoKHAUBaiomeM cTeHAe. ABTonoesA 
ycTaHaBAHBaiOT Ha naaT(|)opMe cTeHAa h 
npeAOxpaHHioT ot onpOKHAbiBaHHH c no- 
Moiubio cTpaxoBoqHwx uenefi. 3aTeM ruiaT- 
4>opMy nocTeneHHO HaKJiOHHioT b BepTHKajib- 
HOfi nAOCKOCTH C HHTepBaAOM B 5 ° AO 
naqajia OTpbisa ot riAaTtpopMbi KOJiec OAHofi 
cTopoHbi aBTonoe3Aa. yroA HaKJiOHa npw 
3T0M CqHTaeTCH HCKOMbIM yrjlOM OnpOKHAbf- 
B3HHH. 

rioMHMo yrAa HaKJiOHa naaTtjiopMbj npH 
ncnbiTaHHH 3aMepaioT yrjibi HaKAOHa b AByx 
ceqeHHHx nyTeM ycTaHOBKH KBaApaHTOB b 
nepeAHeS h 3aAHeft qacTHx a btomo 6 ha h 
a! h a". 

no (JiopMyAe Ki=ott—ei BwqncAHioT yrAbi 
KpeHa noApeccopeHHofi Maccbi oTHOCHTeAb- 
ho onopHoft noBepxHOCTH %' h X", a yroA 
KpeHa b ueHTpe Macc no tpopMyAe 

'*’«"= - T7T77 - - (278) 

TAe l\ — paecTOHHHe ot nepeAHero ceqeHHH, 
B KOTOpOM npOBOAHTCH H3MepeHHe a' AO 
ueHTpa Maccbi, mm; I 2 — paccTOSHHe ot 3au- 
HerO CeqeHHH, B KOTOpOM npOBOAHTCH H3Me- 
peHne a" ao ueHTpa Macc, mm. 





ducnepuMeHTdAbHoe onpedeAenue noKasareAeu 
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Phc. 122. 3aBHCKMOCTb yrjia KpeHa or yraa 

onpoKHnuBaHHa naaTtpopMU 

no nojiyqenHbiM AaHHbiM CTponT rpatJiHK 
3aBHCHMOCTH ty K p=f{e) (pHC. 122), no KOTO- 
poMy yTOMHHioT yroji KpeHa, cooTBeTCTByio- 
iuhB yrjiy onpoKHAHBaHHH e. KoatfxJiHUHeHT 
nonepeqHOH yeTofiqHBocTH x\ ny =B /2h g . 
CpeAHee 3HaqeHKe KOAew B HaxoAflT KaK 
cpeaHee apmfmeTHqecKoe Me* Ay KojienMH 
nepeAHHx Ko/iec h cepeAHiiaMH HapyjKHbix ko- 
nec 3aA«ero Moera (TenejKKH) npw caboch- 
Hbix KOJiecax. Bbicora ueHTpa Macc npH ot- 
CyTCTBHH 33BOACKHX AaHHbIX MOHieT 6bITb 

paccqHTaHa no (fiopMyjie 

0,5 B tg f — A 

l* k n i to 

tg p-cos^ Kp +siinp^' _ r* « » 

rue A — SoKOBoe cMemeHHe ueHTpa Macc b 
pe3yjibTaTe AetpopMauHH uihh; uah oahhou- 
Horo aBTOMofiHAH A=(Ai 6 -l-A 2 a)/(a+ 6 ), 
(Ai h A 2 — - OoKOBbie Ae^opMauHH uihh, mm); 
h K „ — BwcoTa och KpeHa HaA onopHoft no- 
BepxnocTbK) b nonepeqnoM ceneHHH, npoxo- 
AHiueM qepe3 ueHTp Macc, mm; npa OTcyT- 



CTBHH TOqHblX AaHHblX 3HaqeHHe H K n MOHCeT 
6bITb npH6AHHteHHO npHHHTO paBHbIM CTaTH- 
qecKOMy paAHycy Koneca. 

noKa3aTeAb yeTofiqHBocTH npoTHB onpo- 
KHAbiBaHHfl onpeAeAHioT npH 3ae3Aax no Kpy- 
roBbiM TpaeKTopuHM paAHycaMH 35 h 50 m co 
CKOpOCTHMH O~30....55 KM/h, yCTaHOBJieH- 
HblMH PA AAfl pa3AH4HbIX K3Ter0pHH aBTO- 
MOdHAeft h Ha Aoporax o6mero noAb30Ba- 
hhh (Aoporw KaTeropHH III, BKAioqaiomHe 
noBopoTbi MaAbix paAHycoB h yqacTKH e He- 
pOBHblM nOKpbITHeM), a TaK*e B HeinraTHblX 
pe*HMax ABH*eHHH npH BbinoAHeHHH Ma- 
HeBpoB «nepecTaBKa», «noBOpoT» h <nrop- 
MO»<eHHe Ha noBopoT6». MeTOAHKa onpeue- 
ACHHH H OUeHKa HOKasaTeAH yCTOHUMBOCTH 
npOTHB onpoKHAbiBaHHH npw 3ae3Aax no Kpy- 
roBbiM TpaeicropHHM h Ha Aoporax ofiiuero 
n0Ab3OBaHHH aHaAornuHa MeTOAHKe onpeAe- 

AeHHH H OUeHKH nOKa3aTeAeH yCTOHMHBOCTH 
ynpaBAeHHH. 

CKOpOCTb nOHBAeHHH KypCOBbIX KOAe6aHHfl 
u K k h CKOpOCTb Hanana CHHHcenHH ycToii- 
HHBOCTH npoTHB OnpOKHAblBBHHH 0 0 np OOpe- 
AeAHioT b neuiTaTHbix pejKHMax abhjk6hhh 
npu BbinoAHeHHH ManeBpoB «nepecTaBKa» 
h «noBopoT» h «TopMojKeHue Ha HOBOpOTe». 
OAHOBpeMeHHO npH 3THX HCnbIT3HHHX AAH 
KajKAOH CKOpOCTH 0ueHHB3K)T B 6aAAaX 
AeMn<J)HpOBaHHe KypcoBbix Kone6aHHH. 3a- 
TeM no rpa(J)HKaM 3aBHCHMOCTH OT CKOpOCTH 
KOMHAeKCHblX OUCHOK yCTOHHHBOCTH npOTHB 
OnpoKHAbiBaHHH H ABMn^HpOBaHHH Kypco- 
Bbix KOAeSaHHft onpeAeAHioT cuopocTb no«B- 
AeHHH KypcoBbix K0Ae63HHH V KK H CKOpOCTb 
HaqaAa CHHJKeHHH yCTOHMUBOCTH npOTHB 
onpoKHAbiBaHHH t> 0 np- 



§ 64. OnpeAejieHHSi 



rJIABA^^ 




MaHeepeHHOCTb 

§ 64. OnpeAejieHHH 
§ 65. OueHOMHbie noKa3aTejiH 

§ 66. KnueMaTHKa 
KpHBOJIHHeHHOrO ABH>KeHHH 

§ 67. r pa^HmecKHH Memo, 

nOCTpOeHHH TpaeKTOpHH 
ABH>KeHHfl aBTonoe3Aa 

§ 68. OcoGeHHOCTH 
SKcnepHMeHTajibHoro 
h pacneTHoro onpeA^eHHH 
noKa3aTejiefl MaHeBpeHHOCTH 

§ 69. BjlHHHHe KOHCTpyKTHBHblX 
h 3 KcriJiyaTauH 0 HHbix 
4>aKTopoB Ha MaHeBpeHHoeTb 



ABTOMoSHJIb AOJlHieH HMeTb B03M0)KH0CTb 
cymecTBeHHO H3MeHHTb HanpaBJieHHe abh- 
>KeHHH Ha orpaHHMeHHOM nym 3to Heo6- 
XOAMMO npH MaHeBpHpOB3HHH B MeCTaX no- 
rpy3KH h pa3rpy3KH na neCojibUJOH iiAomaAH, 
na ropOACKHX MapuipyTax, xapaKTepH3yio- 
LUHXCH OOAbWHM KOAHMeCTBOM (OKOAO 70 %) 
noBopoTOB Ha 90 °. HHorAa noHBAneTcn Heo6- 
XOAHMOCTb B ABHJKeHHH 33AHHM XOAOM HAH 
nojiHOM pa3BopoTe, npnqeM noqTH Bcer^a 
HMeiomancH aa a 3Toro nAomaAb orpaHHqeHa. 

npH HeoSxOAHMOCTH 60AbW0r0 H3M6HeHHfI 
KypcoBoro yrAa h MaHCBpHpoBaHHH Ha orpa- 
HHMeHHOH nAomaAH uhkam noBopoTa b Kaqe- 
CTBeHHOM OTHOLlieHHH noqTH bo Bcex CAyqanx 
ABH>KeHHH HAeHTHqHbl. H3MeHeHHe KpHBH3HbI 
TpaeKTOpHH BO BpeiweHH npOHCXOAHT noqTH 
HenpepbiBHo. KpHBbie K=f(t) hmciot, KaK 
npaBHAO, OAHy Toqny MaKCHMyMa, hah He- 
SoAbmyio nAomaAKy, rAe K= const, h abb 
ToqKH K= 0 , a 6 cn.Hccbi KOTopbix onpeAeAHiOT 
BpeMH UHKAa riOBOpOTa. 

J\jl H KOAHHeCTBeHHOH XapaKTepHCTMKH 
UHKAa noBopoTa npeAAOJKeH peacHMHbift 
K 03 (J) 4 )HUHeHT kn — 0 cp/u, npeACTaBAHlOmHH 

co6ofl oTHomeHHe cpeAHen yrAOBOH ckopocth 
noBopoTa ynpaBAneMbix KOAec k ckopocth 
ABH>K eHHH. npeueAbl H3MeHeHHH pejKHMHOTO 
K03(p(|)HUHeHTa k„ B 33BHCHMOCTH OT yCAOBHH, 
paAHyca noBopoTa h ckopocth abhkchhh 
npH MaHeBpHpOBBHHH npHBeAeHbl HHJKe. 



3aKpbiTbie noMemeHHH h 
y 3 KHe npoe 3 Abi . . . . 

CBofioAHbie nAomaAKH, 
UJHpOKHe npoe3AbI . . . 

TopoACKHe nepenpecTKH h 
A oporw c THJKeAbiMH . yc- 

AOBHHMH ABHWeHHH . . 



V , km/m /?, M k „' 10 3 , 
paA/M 

3.. . 8 8... 15 50... 1 00 

8.. . 25 7...20 35...45 

8...25 8.. .20 10-30 



MaHeBpeHHOCTbio Ha3biBaeTcn rpynna 
CBOHCTB, XapaKTepH3yK>mHX B03MO>KHOCTb 
3BT0M06hAH H3MeHHTb 33ABHHbIM o6pa30M 
CBoe noAO*eHHe Ha orpaHHqeHHoft nAomaAH 
B yCAOBHHX, TpeSyiOUUHX ABHJKeHHH no TpaeK- 
TOpHHM OOAbUiOH KpHBH3Hbl C pe3KHM H3Me- 
HeHHeM HanpaBAeHHH, B TOM MHCAe H 38AHHM 
XOAOM. 




Ou,eHOHHbie noKcuaTeAU 
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§ 65. OueHOHHbie noKa3aTejiH 

MaHeBpeHHOCTfa mojkct 6uTb oxapaKTepH- 
soBaHa c^eayiomHMH oueHoqHUMH noKa3a- 
TejIHMH: 1) MHHHM3JIbHbIM paAHyCOM nOBO- 
poTa; 2) BH6LUHHM ra6apHTHUM paa«ycoM 
noBopoTa; 3) BHyTpeHHHM ra6apHTHUM pa- 
AHycoM noBopoTa; 4) noBOpOTHOii umpHHOH 
aBTOMofiHJifl no cjieAy KOAec; 5) rafiapHTHOH 
nojiocoif aBH*eHHH; 6) yaeJibHofi thtoboh 

CHAOfi, HeoSxOflHMOH AAH COBepiUeHHH nOBO- 
pOTa; 7) KO3(|)(J)HU,HeHT0M HCn0Ab30BaHHH 
cuenHOH chau KOJiec npH noBOpOTe; 8) ycH- 
jmeM Ha pyjieBOM KOJiece npH noBQpoTe 
ynpaBJiseMux KOjiec Ha Meere; 9) caojk- 
HocTbio ocymeeTBJieHHH ynpaejiHeMoro abh- 
JKeHHH 33AHHM XOjlOM. 

IlepBue TpH noKaaaTejiH oitpeAeAHiOT npH 
KOHTpOJIbHblX HenUTaHHHX aBTOMO0HAH. 

MHHHMajlbHblH paftHyC nOBOpOTa aBTOMO- 
6 ha a - th ran a R min . PaccTGHHHe of ueHTpa 
noBopoTa ao och CAeua nepeAHero 3a6eraio- 
mero KOAeca npH MaKCHMaAbHUx yrAax 
noBopoTa ynpaBAHeMbix KOJiec o6o3HaqaioT 
^min- 

BneuiHHH ra6apHTHbjfi paAHyc noBopoTa 

/?ra6 max- ^ T0T PBBMep 3aM€pHK)T AAH Tex JKe 
ycjioBHfi no Toqne 3btomo6hah (HanpHMep, 
6y<f>ep, nepeAHee KOAeco), Han6oAee yAaJieH- 
Hofi ot ueHTpa noBopoTa. 

BHyTpeHHHH rafiapHTHbifi paAHyc R ra 6min 
onpeAeAHioT no Toque, HaHfioAee npHfiAH- 
AceHHOH k ueHTpy noBopoTa. PaAHycbi 
#min> flracmax « R ra6 m i„ Xap3KTepH3yiOT HAO- 
maAb, Heo6xoAHMyio aah MaHeBpnpoBaHHH h 
pa3BopoTa aBTonoe3Aa. 

B TexHHKo-aKcnAyaTauHOHHbix TpeSoBa- 
HHHx k noABHA<HOMy cocTaBy rpy30Boro 
aBTOMoSHAbHoro TpaHcnopTa CTpaH — qAe- 
hob C 3B perAaMeHTHpoBaH AonycTHMUH mh- 
kHMaAbHwft paAHyc noBopoTa aBTonoeaua, 
oh He AOAJKeH npeBbiuiaTb 12 m. 

B npeAAouceHHHx SKOHOMHqecKoft komhc- 
chh E 3C no BecoBbiM h radapHTHUM orpa- 
HHqeHHHM rpy30Bbix aBTOModHAefi CTpaH 06- 
mero puHKa perAaMeHTHpyeTca MHHHMaAb- 
HbiH BHeuiHHH radapHTHUH paAHyc noBopoTa, 
KOTopbifi He AOA*eH npeBuuiaTb 12,5 m. 

; IIOBOpOTHaH UlHpHHa aBTOMOfiHAH no CAe- 
Ay KOAeC Bn- PaSHOCTb caMOrO dOAblUOTO 
h caMoro MaAoro paanycoB noBopoTa no 



OCHM CAeAOB COOTBeTCTByJOIUHX KOAeC (Han- 
6oAee yAaAeHHoro h HaH6oAee npHdAHJKeH- 
Horo k ueHTpy noBopoTa) onpeueAHeT B„. 
TaCapHTHan noAoca abhjkchhh B Ta6 paBHa 
pa3H0CTH paAHycoB noBopoTa ToqeK, Haado- 
Aee yAaAeHHoft h HawdoAee npHdAHJKeHHoa 
K ueHTpy nOBOpOTa, T. e. B r a6=tfra6n.ax— 
— /?ra6min- PIOBOpOTHaH UIHpHHB H radapHT- 
Haa noAoca abhjkchhh xapaicrepH3yiOT uih- 
pnHy KopHAopa, Heo6xoAHMoro npn coBep- 
UieHHH KpyTUX nOBOpOTOB, a TaKJKe B03M0JK- 
HOCTb ABHJKeHHH B npoe3AaX 33A3HHOH (|>op- 
Mbl H pa3MepOB. 0^)HUH3AbHOrO HOpMHpO- 
BaHHH 3thx noKa3aTeAeft b Hauiefi cTpaHe 
HeT. 

B npeAAo*eHHHX E3C aah aBTonoe3AOB 

noMHMo BHeuiHero MHHHMaAbHoro radapHT- 
Horo paAHyca noBopoTa AHMHTHpyeTca Tau- 
>ue h BHyTpeHHHfi radapHTHUH paAHyc no- 
BopoTa, KOTopwft AOAAceH duTb He Meuee 
5,3 m. TaKHM o6pa30M, sthmh npeAAOJKe- 
hhhmh onpeAeAueTcn BeAHqHHa AonycTHMofi 
ra6apHTHOH noAOcu ABHHceHHH aBTonoe3Aa 
npu noBopoTe, paBHaa 6,7 m. 

YAeAbHan TnroBan cHAa d>„ npH noeopOTe. 
Heo6xoAHMan aah coBepuieHHH noBopoTa 
CHAa onpeueAHeTCH OTHouieHHeM TaroBofi 
chau Ha BeuymHx KOAecax k chac TaatecTH 
aBT 0 M 06 HAH npH noBopoTe ero C MHHHMaAb- 
hum hah 6ah3khm k HeMy paAHycoM, a 
TaKJKe C MHHHM3AbH0H yCTOHHHBOH CKO- 
pOCTbK) U m j„ «5 KM/q. 

4eM MeHbme yueAbHaa TaroBaa CHAa, TeM 
MeHbuie Harpya<aeTca ABHraTeAb npa nepe- 
xoAe aBTonoe3Aa ot npaMOAHHefiHoro abh- 
JKeHHH K KpHBOAHHeHHOMy C KpyTbIMH nOBO- 
pOTaMH. 

KoacpcpHUHeHT Hcn0Ab30B3HHa cpenHofi 
CHAU KOAeC k<fi npH nOBOpOTe. K09(J)(J)HUHeH- 
tom kyi OAHoro MOCTa npu noBopoTe Ha3U- 
BaeTca OTHomeHHe cyMMapHoii chau, achct- 
ByiOLUeH B K0HT3KTe sthx KOAeC, K nOTeHUH- 
aAbHO bo3mojkhoh cHAe no CUenACHHK). ^eM 
MeHbtue 3to OTHomeHHe, TeM Burne noTeH- 
UHaAbHaa B03M0>KH0CTb aBTonoe3Aa k coBep- 
uieHHio KpyTUx noBopoTOB, TeM MeHbuie Be- 
poaTHOCTb nOTSpH" MaHeBpeHHOCTH, riOKa3a- 
TeAH On H kyi He HOpMHpyiOTCH. 

ycHAHe Ha pyaeBOM KOAece. 3 tot napa- 
MeTp H3Mepai0T npn nAaBHOM noBopoTe 
ynpaBAaeMux koacc 3btomo6hah H3 HefiT- 
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pajibHoro nojiojKeHHH ao ynopa b OAHy h 
Apyryjo CTopoHbi: JlerKOCTb pyaeBoro ynpaB- 

J16HHH He HOpMHpyeTCH. 

Cao)KHocTb ocymecTBjieHHH ynpaBAaeMO- 
ro abhjkchhh 3HAHHM xoaom. Ajih aBTonoe3- 
aob npea^iaraeTCH abs SKcnepHMeHTaAbHWx 
noKaaatejifl MaHeBpeHHOCTH npn ABHx<eHHH 

33AHHM XOAOM: AAHH3 nyTH, npOHAeHHOrO 
aBTonoe3AOM c 3aKpetuieHHbiM pyjieBbiM 
KOJiecoM ao Haqajia CKAaAWBaHHH; hhcao 
noBopoTOB pyAeBoro KOAeca Ha eAHHHuy 
nyTH npH ynpaBAneMOM abhjkbhhh aBTonoe 3 - 
Aa OTHOCHTeAbHO npHMOfi OnOpHOH AHHHH. 

Bee oneHOHHwe noKa3aTejiH MaHeBpeHHOC- 

TH HOCHT qaCTHblH xapaKTep H MOryT 6bITb 
HCn0Ab30B3HW TOAbKO AAH CpaBHHTeAbHOfi 
KaqecTBeHHOH ouchkh paccMaTpHBaeMbix 
a Bton oe3AOB no 3TOMy SKcnAyaTauHOHHOMy 

CBOHCTBy. 

OrpaHnqHBaiomee bahahhc MaHeBpeHHOc- 
TH Ha TeXHHqeCKyiO CKOpOCTb ABHX<eHHfl 
oco6eHHO npoHBAneTcn b ropoACKHx yCAO- 
BHHX, a Ha 3KCnAyaTaUHOHHyiO CKOpOCTb — 
b MecTax norpy3KH h pa3rpy3KH, o6wqHO 
OTAHqaiOmHXCH M3AWMH H HeyAOOHWMH nAO- 
maAHMH. 



§ 66. KHHeMaTHKa 

KpHBOJIHHeHHOrO ABHHCeHHH 

B ta. 6 6 wao OTMeqeHO, mto aah H 3MeHe- 
HHH HanpaBAeHHH ABHJKeHHH K aBTOMOOHAIO 
AOAXCHbi 6biTb npnAOJKeHbi nonepeqHbie ch- 
aw, onpeAeAHeMwe momchtom conpoTHBAe- 
HHH [lOBOpOTy H HHepnHOHHbIMH CHAaM.H. 
Ecah aBTOMoGHAb hah npHueri (noAynpnnen) 
HMeeT He 6oAee oahoto HeynpaBAneMoro 
MOCTa, a KpHBOAHHeftHOe ABHH<eHHe npOHC- 
XOAHT C He 60 AbU 10 H CKOpOCTblO (AO 10 KM/q) 
Ha HeAe<t>opMHpyeMOM rpyHTe, to none- 
peqHwe chaw no cBoeMy aghctbhio oxa3w- 
BaiOTCH He 3 HaqHTeAbHWMH, a yBOA KOAeC 
npaKTHqecKH He bahhct Ha KHHeMaTHqecKHe 
napaMeTpw noBopoTa. B sthx CAyqanx KHHe- 
MaTHqecKHe napaMeTpw KpHBOAHHefiHoro 
ABHHieHHH MO>KHO paCCMaTpHB3Tb BHe 
CBH3H C A6HCTByK)UJ,HMH CHA3MH H, CACAO - 

BaTeAbHO, 6e3 yqeTa yBOAa. 

Ecah noBopoT 3 btomo 6 hah nponcxoAHT 
Ha Ae<i>opMHpyeMOM rpyHTe, a Tax>Ke, ecAH 




Phc. 123. CxeMa noBopoTa ceaejitHoro aB-ronoe3Aa 



CXeMa HAH KOHCTpyKUHH aBTOMOSHAH C03- 
A3 K)T BepOHTHOCTb B03HHKH0B6HHH SoAbUierO 
MOMeHTa COnpOTHBAeHHH nOBOpOTy, TO npH- 
hhthio AonymeHHH o HeyqeTe bahhhhh 
AHH aMHqecKHx xapaKTepncTHK Ha KHHeMaTH- 
qecKHe napaMeTpw noBopoTa aoajkch npeA- 
UieCTBOBaTb COOTBeTCTByiOmHH 3H3AH3. 

Ha pnc. 123 npeACTaBAeHa pacqeTHan cxe- 
Ma noBopoTa ceAeAbHoro aBTonoe3Aa, coc- 
TOHiuero H3 AByxocnoro aBTOMo6HAH-Tnraqa 
h OAHOocHoro noAynpHuena. npHHHTwe 
AonymeHMn: KOAeca aBTonoe3Aa cqHTaiOTcn 
>KeCTKHMH B 60 KOBOM H3np3BAeHHH j pac- 
CMaTpHBaeTcn nAocKan MOACAb aBTonoe3Aa, 
cAeAOBaTeAbHO, BAHHHHe xpeHa na TpaeKTO- 
pHIO ABHJKeHHH He yHHTWBaiOT, Tax >Ke KaK 
Tpenne h 3a30pw b ceAeAbHO-cueiiHOM ycT- 
pOHCTBe. 

Ha cxeMe o6o3HaqeHw: ToqKaMH 1, 2, 3- 
cepeAHHbi ocefi aBTonoeaAa; o, — cxopocTH 
cepeAHH ocefi aBTonoeaAa; 0 — cpeAHHfi yroA 
noBopoTa ynpaBAneMbix KOAec; y, — Kypco- 
Bbie yrAW KHHeMaTHqecKHX 3BeHbeB 3bto- 
noe3Aa; L\ h Z. 2 — 6a3bi cooTBeTCTBeHHo 
aBTOMo6HAH-THraqa h noAynpHuena; Ri — 
paAHyC KPHBH3HW TpaeKTOpHH CepeAHHbl 
ocefi aBTonoe3Aa. 3aAaHHbiMH cqHTaiOTcn: 
33KOH H3MeHeHHH cpeAHero yrAa noBopoTa 
ynpaBAneMbix KOAec 0=/(/); cxopocTb abh- 
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>KeHHH cepeAHHbi BeAymero MocTa u 2 =const. 
yrjioBaH CKopocTb noBopoTa 3 btomo6hah- 
Tflraqa co T = Vi =v\/R\ — V2/R2 = VisinQ/Lu 
TaK KaK v\ — y-i/cosO, to 

Y, = y 2 tge/Li. (279) 

KypcoBOH yroji aBT0M06HAH-THraqa yi 
onpeAejiflercn HHTerpHpOBaHHeM nocAea- 
Hero Bbipa>KeHHH ( 279 ). 

ripoekUHH CKOpOCTH Vi Ha OCH KOOpaHHaT 



i 1 = y,cos( 0 +Yi)=t' 2 cos( 0 + 7 1 ) /cos0= 

= y 2 (cosY,-tg0 sinvi); 
yi=W[Sin (04-Yi)=y2sin (0+Yi)/cos0= 
=i> 2 (tg0 cosYi+sinYi) 

Hcnojib 3 ya sth ypaBHeHHH, mo>kho Bbiqnc- 
JlHTb KOOpUHHaTbl TOHKH / 



T 




cosyi— tg 0 sinYi)fi^; 
tg 0 cosYi+sinYi)fi(/ 



r • ( 280 ) 



KoOpaHHaTbl TOMKH 2 CBH 33 HbI C XOOpAH- 
HaT 3 MH TOMKH 1 reOMeTpHMeCKHMH COOTHO- 
HieHHHMH 



x 2 =x,~ L, cosyi; 
y 2 =y\~ ^iSinYi 



( 281 ) 



YrjioBaH CKopocTb noBopoTa nojiynpnue- 
na MOJKer SbiTb noAyqeHa aHaAornqHO yrjio- 
Bofi CKopocTH aBTOMo6Hjia-THraqa, t. e. 

Y 2 =y 2 sina/L2, (282) 

r.ae a=Yi~y 2 , Tan KaK otchct yrjia a hact 
ot och noaynpnuena npoTHB qacoBOH CTpea- 
KH AO BeKTOpa CKOpOCTH V 2 . 

KypcoBOH yroA Y2 onpeaejiHercH peuue- 
hhcm AH4>4>epeHu,HaAbHoro ypaBHeHHH (282). 

KoopAHHaTbl TOHKH 3 CBH 3 aHbl C KOOpAH- 
HaT3MH TOqRH 2 

x 3 =x 2 -L 2 cosy 2 A 
y 3 =y 2 -L 2 smy 2 } ' ^ 

TaKHM o6pa30M, nocaeAOBaTeAbHoe pe- 
rneHHe ypaBHeHHft (279). ..(283) c onpeae- 



aeHHbiM rnaroM HHTerpHpoBaHHH iio3boah6t 
noayqHTb KoopAHHarbi ochobhux ToqeK 3 bto- 
noe3Aa h nocTpoHTb TpaeKTOpHH hx ABH>xe- 
HHH. 

CAeAyeT OTMeTHTb, hto MOAeAb aBronoe3- 
Aa MoateT 6biTb ycAO>KHeHa yBeAHqeHHeM 
qncaa moctob h 3BeHbeB h onncaHa no toh 
M eTOAHKe, nan sto 6hao CAe^aHO aah 
npHHHTOH Bbime npocTeftuieH pacqeTHOH cxe- 
Mbi TpexocHoro ceAeAbHoro aBTonoe3Aa. 

Ecah aBTOMo6HAb-Tsraq hah noAynpHuen 
HMeiOT ABa HeynpaBAHeMbix Moera, to ohh 
MoryT 6biTb b pacqeTHOH moacah npeACTaB- 
AeHbl B BHAe 3KBHB3AeHTHOrO AByXOCHOTO 
3 btomo 6 hah. J(ah SToro hco 6 xoahmo onpe- 
ABAHTb noAoaieHHe noAioca noBopoTa Tpex- 
OCHOrO aBT 0 M 06 HAH H CHHTaTb IipHBeASHHOH 
6a30H b pacqeTHOH moaoah paccTOHHHe 
ot nepeaHero MocTa (uikbophh aah noay- 
npnuena) ao noAioca noBopoTa. 

npH paBHbix Harpy3Kax Ha HeynpaBAHe- 
Mbie moctm, hto oSbiqHO oGecneqHBaeTCH 
6aA3HCHpHOH HOABeCKOH TeAe>KKH, MO>KHO 
CHHTaTb OAHHaKOBbIMH H K03C|)(|)HU.HeHTbI COn- 
pOTHBAeHHH HX SOKOBOMy yBOAy ocefi, H 
TorAa npHBeAeHHan 6a3a TpexocHofi cxeMW 
C 6aAaHCHpHOH TeAejKKOH 

_ L i+ ( L i+ l ) 

1 27 ., + / 

TAe / — 6 a 3 a tcaokkh; L \ — paccroHHHe ot 
nepeaHero MOCTa (uikbophh) 3 Btomo 6 hah ao 
nepBoro MOCTa TeAewxn. 

BbiBeAeHHbie ypaBHeHHH KHHeMaTHqecKHx 
napaMeTpoB noBopoTa aBTonoe3Aa MoryT 
6bITb HCn0Ab30B3HbI AAH OnpeACAeHHH 
TpaeKTOpHH ABH>KeHHfl OnopHbIX TOqeK l — <3 
aBTonoe3Aa, a 3aTeM aah BbiqncAeHHH ochob- 
Hbix noKa3aTeAeft MaHeBpeHHOCTH 4 h 5 
(cm. § 65). 

ripH6AH>KeHHbifi aHaAHTHqecKHH pacqeT 
TpaeKTOpHH ABH>KeHHH 3Be»beB aBTonoe3Aa, 
ocHOBaHHbiH Ha 3aMene TpHroHOMeTpnqecKHX 
4)yHKu,Hft aArefipaHqecKHMH c noMombio 
Phaob h npHMOM HHTerpHpoBaHHH npeo6- 
pa30B3HHbIX ypaBHeHHH, qpe3BbiqaHHO Tpy- 
AoeMOK. KpoMe totd, norpeumocTb, bo3hh- 
Kaiomafl npn Taxofi 3aMeHe, MoweT 6biTb 
BecbMa cymecTBeHHofl, Tax xax 3HaqeHHH 
yrAa noBopoTa ynpaBAHeMbix xoAec bbto- 
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Mo6HJiH-THraqa h KypcoBbix yrviOB npuuen- 
HblX 3BeHbeB npH MaHeBpHpOBaHHH AOCTH- 

raior 40° h 6ojiee. PeuiaTb ypaBHeHHH uejie- 
C006pa3H0 HHCAeHHblMH MCTOA2MH C npHMe- 
HeHHeM 3BM. BbiHHCAHTenbHbiH npouecc mo- 
fleJlHpOBaHHH KpHBOJIHHeHHOrO ABHJKeHHfl Ha 
3BM BKJiioqaeT b cefin Asa ocHOBHbix 3Ta- 
na: t|)opMHpoBaHHe ynpaBAHiomeft <J>yHKUHH 
(pentHMa noBOpoTa aBTonoe3Aa) h BbiqncAe- 
HHe napaMeTpoB ABH>KeHHH (cKopocTefi xa- 
paKTepHbix ToqeK, yrAOBbix CKopocTeft noBO- 
pOTa 3BeHbeB, KOOpAHHaT XapaKTepHUX TO- 
qeK) no npHBeAeHHbiM Bbiuie ypaBHeHHHM. 

npH orcyTCTBHH 3BM Ha npaKTHKe b 
6oAbiuHHCTBe cAyqaeB nOAb3yiOTCH rpa(|)H- 
qeCKHM MeTOAOM noCTpOeHHH TpaeKTOpHH 
A^HJKeHHH aBTonoe3Aa. 



§ 67. Tpa<})imecKHH mctoa 
nOCTpOeHHH TpaeKTOpHH 
ABHaceHHfl aBTonoe3aa 



3 t 0T MeTOA OCHOBUBaeTCH Ha TOM, hto 
nepeMemeHHe nAocKOH <J>Hrypbi Ha nAocKOc- 
th H3 oAHoro noAO>KeH»fl b Apyroe mojkct 
6biTb ocymecTBaeHO AsyMH ABH>KeHHHMH: no- 
bopotom Ha onpeAejieHHbiH yroA h npflMo- 
AHHeHHblM ABHJKeHHeM HAH Hao 60 pOT — npH- 
MOAHHeHHblM ABHA<eHHGM, a 3aTeM nOBOpO- 
TOM. 

Ha pHC. 124 TOHKaMH C HHAGKCaMH run 
o6o3HaqeHbi nepeMemeHHH cepeAHH 3aAHero 
MOCTa COOTBeTCTBeHHO aBT0M06HAH-THraqa 
h noAynpHuena. npeHeSperan CMemeHHeM 
no npOAOAbHOH och 3 btomo 6 hah ceAeAbHO- 




Phc. 124. IlocTpoeHHe TpaeKTOpHH noBopoTa 
aBTonoe3.ua rpaij>HMecKHM mctoaom 



cuenHOro yerpoiiCTBa (oSbiHHO paBHoro 5... 
15 cm), mo>kho cqHTaTb, hto ToqKa / T 0603- 
HaqaeT uiKBopeHb noAynpHuena, a cneAOBa- 
TeAbHO, paCCTOHHHe Me>KAy, T0qK3MH y T H In 
cooTpeTCTByeT BMacurratfe 6a3e noAynpH- 
uena. 

IlepeMecTHM uiKBopeHb noAynpHuena H3 
noAoa<eHHH / t b 2 t , q.TO cooTBeTCT Byer no- 
BopOTy aBTOMoSHAH-THraqa Ha yroA 22,5°. 
H 3 tohkh 2 t paAHycoM, paBHbiM 6a3e noAy- 
npHuena, npoBeAeM Ayry FI — n. ToqKaMH 
2 W h 2 n i o6o3HaqeHbi B03M0H<Hbie KpaftHHe 
‘noAO>KeHHH cepeAHHbi 3aAHero MOCTa noAy- 
npnuena. ToHKa 2 n > onpeAeAeHa hcxoah H3 
HaqaAbHoro npHMOAHHeHHoro abhacchhh mo- 
CTa noAynpHuena h 3aTeM noBopoTa BOKpyr 
TOHKH 2„/ npH AOCTHH<eHHH TOHKH cepeAHHbi 
3aAHero MOCTa noAynpHuena AyrH FI — n. 
ToqKa 2 n » onpeAeAeHa hcxoah H3 Hananb- 
Horo noBopoTa MOCTa noAynpHuena BOKpyr 
TOHKH /„ Ha yroA, COOTBeTCTByiOmHH nOAO- 
JKeHHK) npHMOH / n — 2 n , H 33TeM nocAeAOBa- 
TeAbHOMy nepeMemeHHio cepeAHHbi och noAy- 
npHuena no ?TOH npHMOH B TOHKy 2 W >. 

ripHHHMaeTCH, HTO AeHCTBHTCAbHOe *nOAO-; 
*eHHe cepeAHHbi 3aAHero MOCTa noAynpuue- 
na' cooTBeTCTByeT Tonne 2 n , t. e. h3xoahtch 
Ha Ayre FI — /7 nocepeAHHe MOKAy ToqKaMH 
2 „, h 2 n *. 

/laAbHeHuiHe noAoa<eHHH cepeAHHbi 33A- 
Hero MOCTa noAynpHuena (tohkh 3 n — P„) 
HaxoAHT aHaAorHqHbiM o6pa30jw. Cocahhhb 

COOTBeTCTByiOIUHe TOHKH nABBHblMH KpKBbl- 
mh, noAyqaioT onopHbie TpaeKTOpHH nepeMe- 
meuHH aBTOMo6HAH-THraqa (tohkh / t — 9 7 ) h 
noAynpHuena (tohkh 1 M — 9 n ). 

Mo>KHO OTMeTHTb, HTO OnopHbie TpaeKTO- 
pHH aBTOMofiHAH-THraqa h noAynpHuena 3ffa- 
HHTeAbHo pacxoAHTcn; pacxoa<AeHHe Hami- 
HaeTCH cpaay we npn Bxoae b noBopor h 
npoAOAJKaeTcn nocae BbixOAa H3 noBopoTa 
aBTOMofiHAH-Tnraqa. MrHbBeHHbie ueHTpw 
noBopoTa aBTOMobHAH-THrana h noAynpMue- 
na He coBnaAaioT, npnqeM npH nocTOHHHOM 
noAO>KeHHH MTHOBeHHoro ueHTpa noBopoTa 
aBTOMoSHAH-THrana (tohkb O t ), mthobch- 
HbiH ueHTp noBopoTa noAynpnuena 6ecn^e- 
pbiBHO MeHneT CBoe noAOH<eHHe Ha nAOCKoc- 
TH (no KpHBOfi 0„2...0n6)- 

Ha pHC. 125 npHBeueH rpacJ)HK, nocTpoeH- 
Hblft no AaHHblM pHC. 124. KpHBH3Ha TpaeK- 
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Phc. 125. 3aBHCHMOCTb KPHBH3HU onopHux TpaexTOpHit 
aBTOMoCmiH'THraia m nojiynpauena ot xypcoBoro 
yraa aBTOMofinjin-Taraia 

TopHH noJiynpnuena yBeAnqHBaeTcn bo Bpe- 
mh noBopoTa h noqTH Ha BceM npoTH>KeHHH 
nOBOpOTa 3Ha*IHT6JIbHO MeHbUie KpHBH3HbI 
TpaeKTOpHH aBTOModHJiH-THraqa, a ao 3aBep- 
meHHH hm noBopoTa Ha 90° nojiynpHuen 
ycneBaeT noBepHyTb Bcero Ha 65 ° h 6yn.er 
eme npoAOAAcaTb noBopor npn AaAbHeiiMeM 
npHMOJIHHefiHOM ABHJKeHHH 3BT0M06 hAH- 
THraqa. Pa3o6paHHbie ocoGchhocth no- 
BopoTa aBTonoe3^a OTpHuaTeAbHO CKa3biBa- 
iotch Ha ero MaHGBpeHHOCTH, hto KOAnqecT- 
BeHHO MOJKeT 6bITb OUeHGHO 3H3J1H30M COOT* 
BeTCTByiomHx noKa3aTejieft. 

§ 68. Oco6eHHOCTM 
3KcnepHMeHTajibHoro h pacneTHoro 
onpea,ejieHHH 

noKa3aTejieH MaHeapeHHOCTH 

Pa^Hycbi nbBOpOTa nepeAHero BHeuiHero 
ynpaBJiaeMoro KOJieca R mm h BHyTpeHHero 
KOJieca am HanSojiee 6 ah 3 ko pacnoAO- 
>KeHHoro k MrHOBeHHOMy ueHTpy noBopoTa, 
onpeaejiHioTCH HenocpeACTBeHHbiM 3 aMepoM 
no CAeAaM, ocTaBAaeMbiM Ha pobhoh ropn- 
30 HT 3 AbHOH HHCTOft H CyXOfl aC(J)aAbT06eTOH- 

hoh hah ueMeHTo 6 eTOHHoft n^omaAKe. Abto- 
MoSnjib ABHJKercH no xpyry c noBepHyTbiMH 
Ha M3KCHM ajibHbie yrAbi ynpaBJineMbiMH 
KOJiecaMH. CKOpOCTb ABHKeHHH — MHHH- 




MajibHO-ycTofiqHBan Ha HH3LueH nepeAaqe, ho 
He 6ojiee 5 km/h. 

,H,ah onpeAejieHHH BHeuiHero R ra 6max h 
BH yTpeHHero /? ra6min ra6apHTHbix paAHycoB 
noBopoTa Ha nAomaAKe c noMombio OTBecoB 
OTMeqaiOT HanSoAee yAajieHHyio ot ueHTpa 
h HawSojiee 6AH3Kyio k ueHTpy noBopoTa 
TOHKH 3BT0M06 hAH. 3aMepH!OT HX paCCTOH- 
hhh A BHe h A BH y no paAHycy ot oceft cacaob, 

OCT3BJieHHbIX COOTBeTCTByiOUUHMH K0JieC3MH. 

Flo nojiyqeHHbiM SKcnepHMeHTaAbHbiM ash- 
hmm onpeAeAHiOT: 

BHeuiHHH raSapHTHbiH paA«yc noBopoTa 

R ra6 max~ ^ min - ! - ^ BHe> 

BHyTpeHHHH raSapHTHbifi paA«yc noBopoTa 

R ra6 min~^min bh A BH y, 

noBOpOTHyio uiHpHHy no cneAy KOAec 

Bn == R min ^min bh> 

ra6apHTHyio noAOcy abhjkchhh B ra 6— 

= R ra6 max R ra6 min- 

OueHoqHbie noKa3aTeAH 6 h 7 3KcnepH- 
MeHTaAbHbiM nyTeM He MoryT 6biTb onpeAe- 
jieHbi. Ychahh Ha pyAeBOM KOAece npn noBO- 
pOTax ynpaBAaeMbix KOAec 3 btomo6hah Ha 
MeCTe B yCAOBHHX, COOTBeTCTByJOlUHX onw- 
caHHWM Bbiuie, 3anncbiBaK)T c noMOmbio 
npnOopa c HenpepbiBHOH 3anncbi0 MOMeHTa, 
npHKAaAHBaeMoro k pyAeBOMy BaAy. 3 a oue- 
HoqHbie noKa3aTeAH npHHHMaiOT cpeAHHe 
3HaqeHHH MancHMaAbHbix cha P„ h P n H3 
AByx onbiTOB OTAeAbHO npn noBopoTe ynpaB- 
AHeMbix KOAec BnpaBO h bacbo. 

Bee oueHoqHbie noKa3aTeAH MaHeBpeH- 
hocth, 3a HCKAioqeHHeM noKa3aTeAH 8, MoryT 
6biTb cpaBHHTeAbHO npoero onpeAeAeHbi pac- 
qeTOM. 

MHHHMaAbHbiH paAHyc noBopoTa. ZUh 

AByxocHoro aBTOMoOnAH-Tnraqa npn v^~ 
<15 km/h MHHHMaAbHbiH paAHyc noBopoTa 
^min=^/(sin0„ max ) (W e Hmax — MaKCH- 
MaAbHbifl yroA noBopoTa nepeAHero Hapyac- 
Horo ynpaBAneMoro KOAeca). 

JXji h TpexocHoro aBTOMo6HAH-THraqa BHa- 
qaAe no (JiopMyAaM (239) h (240) npn 
km/h BbiqHCAHKTr C T h R npn 0 max , a 
3aTeM OnpeAGAHlOT MHHHMaAbHbiH paAHyc 
noBopoTa 

«™„=VW + 0.5 B) 2 +(i—C,) 2 

(CM. PHC. 111). 

MHHHMaAbHbiR radapHTHbiH paAHyc iiobo- 
poTa. BwqHCAHiOT no SAeMeHTapHbiM reoMeT- 
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pHqecKHM 4>opMy^aM npn HaAHHHH 3Haqe- 
HHH C T H R r , a T3K>Ke KOOpAHHaT TOqKH 
aBTOMoOnjiH-THraUa, HanOojiee OTAaAeHHOH 
ot ueHTpa noBopcrra. 

llOBOpOTHaq UIHpHHa MHTMOCHOrO aBTO- 
noe3fla no cjieav KOJiec B n = R m jn — Rs B (rae 
/? 5 B='V(^n — 0 , 5 Bn) 2 +Cn — paAHyc noBopo- 
ra no KOJiee OTCTaiomero BHyTpeHHero ko- 
Tieca AByxocHoro noAynpmiena). 

ra 6 apHTHan noaoca ABHHceHHa. Bbiqncjie- 
HHH npOBOAHT, HCnOAb3yH SAeMeHTapHbie 
reoMeTpnqecKHe 4>opMyAbi npn HajmqHH 3Ha- 
qeHHH C T H /? mjn , C n H Rn, Z T3K>Ke KOOpAHHaT 
TOqeK aBTonoe3Aa, Han6oAee otabachhoh h 
H aHOoAee 6 ah3koh k ueHtpy noBOpoTa. 

yAeabHan mroBaa cnjia, Heo 6 xoAHMaa 
npn noBopoTe. , 0 [ah narnocHoro aBTonoe 3 Aa 
HeoOxoAHMaa ajih noBOpoTa c y T «0 TaroBaa 
CHAa Ha BeAymwx KOAecax MO>xeT 6 biTb 
BbiqHcaeHa H 3 nepBoro ypaBHeHHH CHCTeMbi 
(238) 

R K = R yX sin 0 + R x] c os 0 + 

+ P n{/ sin oc r -f- P nx cOs a r , 

b kotopom Bee coeraBAHiomHe qAeHbi pac- 
cqHTbiBaiOT c noMombio $opMyA, npHBeACH- 
Hbix b pacqere noBOpoTa aBTonoe3Aa. YAeAb- 
Haa TaroBaa cHAa,- HeoOxoAHMaa aah noBO- 
poTa, 

={R x + fG v2 *)/G t . 

Ko 3 {p(J)HLi,HeHTbi HcnoAb 3 oeaHHa cperiHofi 
chaw KOAec np« noBopoTe. ' Rjin Ka^Aoro 
i-TO MOCTa aBTOnoe3Aa 3 th KOSlJX^HUHeHTbl 
BbiqucAaioT no 4>opMyAe 

— V Rxi Ryi/ (<p Rzi) * 

§ 69 . BjiHHHHe KOHCTpyKTHBHbiX 
h BKcnayaTauHOHHbix cpaxTopoB 
Ha MaHeepeHHocTb 

OcHOBHbIMH KOHCTpyKTHBHblMH (jiaKTO- 
paMH, onpeAeAaiOLUHMH noxasaTeAH MaHeB- 
peHHocTH aBTOMoSHAefi, hbahiotch napaMeT- 
pw L h 0 max , H3MeHeHne kotopwx cymecT- 
BeHHO BAHaeT Ha paAHyc R h Apyrne noxa- 
3 aTeAH. 

ZIah AByxocHoro 3 btomo 6 hah c ne- 



peAHHMH ynpaBAaeMbIMH KOAeCaMH 33BHCH- 
mocth R=f(L, 0) b npeAeAax hx npaKTH- 
qecKH B03MO>KHoro H3MeHeHHa HMeiOT xapax- 
Tep, 6AH3KHH K AHHeHHOMy. MHTeHCHBHOCTb 
H3MeHeHHB paA«yca R b 33bhchmocth ot 6a- 
3bi L HecKOAbKO 6oAbiiiaa, qeM ot yrAa 
0 max . PiHTeHCHBHOCTb H3MeHeHHH K03(j)(|)H- 
UHeHTa k t p 2 3aAHero MOCTa npn yMeHbuieHHH 
6a3bi L 3HaqHTeAbHO MeHbuiaa (Ha 25... 
30 %), qeM npH H3MeHeHHH yrAa 0 max ynpaB- 
AaeMblX KOAec. riOSTOMy npH He 06 x 0 AHM 0 CTH 
yMeHbuieHHH paAHyca R 6oAee s^eKTHBHO 
yMeHbiuaTb 6a3y L aBT 0 M 06 HAH, qeM yBeAH- 
qHBBTb 0 max . 

HaH 60 Aee AeHCTBeHHbIM KOHCTpyKTHBHbIM 
MeponpaaTHeM aah yMeHbuieHHa paAHyca R 
AByxocHoro- a btomo6ha. a aBAaeTca BbinoAHe- 
HHe Bcex KOAec ynpaBAaeMbIMH. HaHMeHbmee 
3HaqeHHe R AOCTHraeTca npa ycAOBHH 
0maxl = 0max2- B 3TOM CAyqae npH Af c =0, 
/?=O,5L/tg0, t.. e. npH npoqnx nocTOHHHbix 
ycAOBHax npHMeHenHe 33 ahhx ynpaBAaeMbix 
KOAec b cxeMe AByxocnoro aBTOModHAa c 
nepeAHHMH ynpaBAaeMbIMH KOAecaMH yMeHb- 
rnaeT R b 2 pa3a. OAHOBpeMeHHo yAyqtua- 
iotch Bee ocTaAbHbie noxasaTeAH MaHeBpeH- 
hocth. OAHaKo noAo6Haa cxeMa CHCTeMbi 
nosopoTa AByxocHoro aBTOModHAa HMeeT h 
cboh HeAOCTaTKH, b qacTHOCTH HapaAy c 
KOHCTpyKTHBHOH CAO>KHOCTbIO H3AHqHe 3aA* 
hhx ynpaBAaeMbix KOAec 3aTpyAHaeT orbe3A 
aBTOMo6HAa ot CTeHKH hah OopAiopa TpoTya- 
pa, ecAH oh ctoha BnAOTHyio k hhm, a TaKace 
npHBOAHT k HapyuieHHio ycTonqHBOCTH abh- 
>KeHHH npH BXOAe aBT 0 M 06 HAH B nOBOpOT. 
3 to o6"bacHaeTca CAeAyJouiHMH aBAeHHHMH. 
Ha HaqaAbHOM 3Tane npouecca bxoah b no- 
bopot yroA yBOAa 3aAHero MOCTa H3MeHaeT- 
ca b HanpaBAeHHH, npoTHBonoAO>KHOM CBoe- 
My H3MeHeHHio Ha nocAeAyioweM (kohchhom) 
3Tane, t. e. <J)yHKu,HH 62 =f{f) b npouecce 
BxoAa b noBopoT ABaa<ABi MeHaeT cboh 3H3k. 
CAeAOBaTeAbHO, b HaqaAe 3Tana BxoAa b 
noBopoT Ha 33 ahhx ynpaBAaeMbix KOAecax 
B03HHKaeT 6oxoBaa CHAa, AeflcTByiomaa b 
H anpaBAewiH, npOTHBonoAO>KHOM TOMy, b 
kotopom OHa 6yAeT AeficTBOBaTb b KOHLie 
3Tana. riosTOMy, ecAH CHCTeMa cTa6HAH3a- 
Uhh 33AHHX ynpaBAaeMbix KOAec ocHOBawa 
Ha npHHUHne HcnoAb30BaHHa 6oKOBbix cha 




BAUHHUe KOHCTptjKTUBHblX U 3KCnAyaTCltfUOHHblX (pa.KT0p08 
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npH noBOpOTe, to b Haqajie 3 Tana BxoAa b 
nOBOpOT B 03 HHKaeT AecTa 6 H^H 3 HpyiomHH 
MOMeHT, nocAe Hcqe 3 HOBeHH« KOToporo no«B- 
AaeTCH CTa 6 HjiH 3 HpyiomHH MOMeHT, cnoco 6 - 
CTByiomHH B 03 BpaTy KO/iec b HeHTpa/ibHoe 
nojio>KeHHe. rioAoSHbie HBAeHHH yxyamaiOT 
CTaSHJlbHOCTb npHMOJIHHeHHOTO ilBHJKeHHH H, 
nan cjieACTBne, — ynpaBAaeMOCTb. 

3t0T He^OCTaTOK MOJKeT 6 bITb yCTpaHeH 
6 jiOKHpoB 3 HHeM cHCTeMbi ynpaBAeHHH 3 aA- 
HHX KOJieC B HeHTpajlbHOM fIOAO>KeHHH npw 
ABHJKeHHH aBT0M06HJIH C BbICOKHMH CKOpOC- 
THMH HAH npH OTTj63A6 OT CTeHKH. 

XUn TpexocHOro 3btomo6hah c nepeAHH- 
mh ynpaBJiaeMbiMH KOJiecaMH diaHfiOAee 
pacnpocTpaneHHaH cxeMa) TaK/M - cnpaBeA- 
AHB3 33BHCHMOCTb R = f(L, 0 max ). OAHaKO 
Sojiee cymecTBeHHoe bahhhhc Ha noKa3aTe- 
jih ManeBpenHOCTH OKa3biBaeT cooTHomeHHe 
6a3 Tejie>KKH l h fioahoh 6a3bi 3btomo6hah L. 
JUa KOHKperHbix rpyHTOBbix ycjioBHH cyme- 
CTByeT CBoe oriTHMajibHoe cooTHomeHHe sthx 
B ejiHHHH 1 / L . AHajiH3 noKa3biBaeT, mto a«nh 
TpexocHbix aBTOMofiHjieft o6mero Ha3Haqe- 
hhh //!<; 0,3. npH npHMeHeHHH AByx ynpaB- 
jiaeMbix moctob yjiyqmaeTCH MaHeBpeHHOCTb 
TpexocHoro 3btomo6hah. TpexocHbie 3bto- 
mo6hah c AByMH nepe^HHMH ynpaBAaeMbiMH 
M 0 CT 3 MH ofijia^aiOT jiyquiHMH AHHaMHqecKH- 
mh noKa3aTejiHMn MaHeBpeHHocTH (D n ; k<fi no 
cpaBHeHHio c aBTOMo6HjiHMH c oahhm ynpaB- 
JIHeMblM MOCTOM, HO HeCKOJlbKO npOHrpbIBaiOT 
nocjieaHHM no KHHeMaTHqecKHM noKa3aTe- 
ahm (/?> 3.. .4 %). 

IlpHMeHeHHe 3aAHHX ynpaBAaeMbix nojiec 
Ha TpexocHbix 3btomo6hahx cKa 3 biBaeTCH Ha 
MaHeBpeHHocTH Tax ace 6 /iaronpHHTHO, Kan h 
y AByxocHoro aBTOMoSajia. 

J3,jih cenejibHbix a BTonoe3AOB c no3HHHH 
o6ecneqenHH AOCTaToquofi MaHeBpeHHocTH 
B<2'}KHO COr^iaCOBaHHe pa3MepOB AAHHbl 3BTO- 
MoSHJiH-THraqa h nojiynpHuena, hto no3Bo- 
A«eT HaHSojiee noAHO HcnoAb30BaTb HMeio- 
ijuhhch AHana30H H3MeHeHMH yrjia 0. 
Ha pwc. 126 npHBeAeHbi 33 Bhchmocth 
noKa 3 aTeAeH MaHeBpeHHocTH aBTonoe 3 Aa 
MA3-6422+MA3-9396 ot yrvia 0 npH noBO- 
poTe aBTonoe 3 A,a Ha riAomaAKe c ac^aAbTo- 

SeTOHHbIM nOKpbITHeM. B COOTBeTCTBHH C 

pwc. 126 R m \ n = 9,2 m cooTBeTCTByeT 0=31°, 
OrpaHHqeHHe paAHyca nponcxoAHT npH cob- 




Phc. 126. M3MeHeHHe noKaaaTejiefi MaHeBpeHHocTH 
ceAeabHoro aBTonoe3Aa (MA3-6422 + MA3-9396). 

I — nOBOpOTHOH LUHpHHbl ; 2 — yAejIbHOll THTOBOH CHAbl 
npH noaopoTe; 3 — MHHHMajibHoro paAHyca noBopcrra; 

4 — paAHyca noBopora aBTOMOdHAH-THraua; 

5— paAHyca noBopora nojiyiipHnena 

MemeHHH noAioca noBopoTa noAynpHuena c 
ueHTpOM noBopoTa aBTOMoSHAH-THraqa, t. e. 
npH paAnyce noBopoTa noAynpHuena, paBHOM 
HyAio. B ashhom CAyqae AOCTHraeTCH noqTH 
noAHoe HcnoAb 30 B 3 HHe AHana 30 Ha yrAa no- 
BopoTa ynpaBAHeMbix KOAec 3 btomo 6 hah-th- 
raqa ( 0 max = 33 o ), a CAeAOBaTeAbHo, h pa- 
AHyca noBopoTa aBTOModHAH-THraqa 
(■^min— 8,8 m), hto CBHAeTeAbCTByeT o npa- 
BHAbHOM Bbigope a^hhu (6a3bi) noAynpnue- 
na ajih aBT0M06HAH-T«raqa. 



B rz6 j m 




pHC. 127. 3aBHCHMOCTb KIOBOpOTHOH LUHpHHbl 
npHuennoro aBTonoe3Aa (TWA3-5549-j-T-325A) ot 
pa3MepoB npHitena: 

/ — 6a3bi npHuena npH noBopoTe Ha 180°; 2— ro we 
npn noBopoTe Ha 90°; 3 — aakhw AbuuAa npH noBopoTe 
Ha 180°; 4 — to we npH noBopoTe Ha 90° 
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y npHueriHbix aBTOrioe3AOB 3Ha.MHTeAbHoe 
BJ1HHHHC Ha B r a6 0Ka3bIBaK)T AAHHbl AblUJJia 
L x h 6a3bi npHuena L n . Ha pwc. 127 npHBe- 
AeHbi cooTBeTCTByiomHe 3aBHCHMOcrn RJin 
aBTonoe3Aa MA3-5549+T-325A. KpHBbie 

HOCflT HACHTHMHblH XapaKTep H nOKa3bIBaK)T 
u.ejiecoo6pa3HocTb yMeHbuieHHH sthx napa- 
MexpOB C n03HU,HH MaHeBpeHHOCTH. 

CpaBHeHHe noKa3aTe.ieH MaHeBpeHHOCTH 
aHajiorHMHbix no rpy3onoA'beMHocTH ceAejib- 
hwx h npimenHbix aBTonoe3AOB noKa3t>iBaeT 
npeHMymecTBo BTOpbix naA nepBbiMH. 



TaK, HanpHMep, npn cpaBneHHH ceAeAbHO- 
ro aBTonoe3Aa MA3-5432+MA3-9397 c 
Tpex3BeHHbiM npHueriHbiM aBTonoe3AOM 
MA3-5549 + 2XT-325A oAHHatcoBOH rpy30- 

noA'bCMHOCTH 3HaqeHHe niHpHHbi raSapHTHOH 
noAocw ABH>KeHHB ceAejibHoro aBTonoe3Aa 
npn noBopoTe Ha 90° SojibAie Ha 60%, 
qeM y Tpex3BeHHoro npnueriHoro, a npn no- 
Bopote Ha 180° — Ha 100%. 
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§ 70. OnpeAejiemisi 

IIoa nflaBHOCTbio xofla noHHMaiOT cobo* 
xynHocTb cboActb, ofiecneqHBaiomHX orpa- 
HHqeHHe b npeflejiax ycTaHOBJieHHbix HopM 
BH 6 p 0 Harpy*eHH 0 CTH boahtcah, nacca- 

>KHpoB, rpy30B, ajieMeHTOB maccH h Ky30Ba. 
HopMbi BHCpoHarpyjKeHHoqTH ycTaHaBJiHBa- 
IOTCH T3KHMH, MTOfihl Ha AOpOraX, AAH KOTO- 
pux npeflH33HaqeH aBTOMofiHAb, BflHana30He 
SKcnjiyaTauHOHHbix cxopocTeft BHCpauHH bo- 
AHTejia h naccawnpoB He Bbi3bmaAH y hhx 
H enpKHTHbix omymeHHfi h CwcTpoA yroMAen- 
hocth, a BHOpauHH rpy30B, sjieMeHTOB tuac- 
CH H Ky30Ba — MX HOBpe>KAeHHA. 

OcHOBHbIMH HCT0MHHK3MH B03HHKHOBeHHH 
BbIHyH(AeHHbIX KOJie6aHHH HBAHIOTCfl B33HMO- 
AeftcTBHe KOJiec c HepOBHOCTHMH AOpora; 
reoMeTpnqecKaH h cHJiOBaa HeoAHopoAHOCTb 
uihh; HepaBHOMepHocTb BpameHHH Kouec. 

BbicTynbi h BnaAHHbi, HMeiomne aahhu 
BOAH OT 100 M AO 10 CM, yCAOBHO Ha3bIBaiOT 
MHKponpotpHjieM AOporH. Oh HBAHeTCH oc- 

HOBHblM HCTOHHHKQM CHA, BbI3bIBaK>llI.HX KO- 
AefiaHHe 3btomo6hah Ha noABecxe. MejiKHe 
HepoBHOCTH cTpyKTypu AopoacHofl noBepx- 
hocth c aahhoA boah MeHee 10 CM Ha3bIBaiOT 
uiepoxoBaTocTbio. Ohh Moryr B036yAHTb bm- 
COKOqaCTOTHbie BHfipaUHH OTAejIbHbIX 3Jie- 
MeHTOB UiaCCH H Ky30Ba H CBH3aHHbie c 
3THMH BH6paUHHMH UiyMbl BHyTpH Ky3QBa H 
BHeiUHHH UiyM, H3AH Bae M bIH aBTOMOtiHACM. 

OCHOBHblMH yCTpofiCTBHMH, 3amHmak)uiH- 
mh aBTOMoCHAb, boahtcah, naccaKHpoB H 
rpy3bi ot qpe3Meprio Ccwibuinx AHHaMHiecKHX 

B03AeftCTBHfi AOpOTH H OrpaHHMHBa K>UIH MH 
hx BH 6 pOHarpy*eHHocTb AonycTHMbiM ypoB- 
HeM, HBAHiOTCH nOABeCKa H UIHHfal, a aah nac*. 
ca>KHpOB h boahtcah Taxwe ynpyrne ch- 
AeHbH. 

3HaqeHHH qacTOT, nepeMemeHHH, cnopoc- 
Teft H yCKOpeHHH pa3AHqHblX KOAeGAJOIIIHX- 
CH SAeMeHTOB aBTOMo6HAH OnpeAeAHIOTCH 
xapaicrepHCTHKaMH hx Macc h ynpynjx 3Ae- 
MeHTOB, CKOpOCTbK) ABHJKCHHH H XapaKTC- 
pHCTHKaMH MHKpOnpOCpHAH AOpOTM. BbICTynhl 
h BnaAHHbi MHKponpotpHAH CAyqaftHN Kan no 
pa3MepaM, Tax h B3aHMHOMy pacnoAowenHio. 
KoAefiaHHH, B03HHR37omHe b peayAbTaTe 
ABHHCeHHH no AOpOre CO (JAyqaftHbIM MHKpO- 
npotpHAeM, TaKHce hmciot cAyqafiHbift xapax- 
Tep. 



7 3aK. 1365 
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§71. OueHOHHbie noxasaTejiH 

H HOpMbl 

Bo^HTe/ib h naccaacapbi opeHHBaiOT iuiaB- 
HOCTb XOAa eyfi'beKTHBHO Ha OCHOBe co6ct- 
BeHHbix omymeHHfl. OmymeHHH AioAefi h 
H acTynaiomee yTOMJieHHe ofibiqHO CBH3bi- 
BaiOT C yCKOpeHHHMH KOJiefiaHHH H HX nOBTO- 
pHeMOGTbio. HaHfioAee npocxwM oueHOMHbiM 
n.oKa3aTeJieM miaBHOCTH xoaa mcokct cjiy- 

>KHTb qaCTOTa COdCTBeHHbIX KOJiefiaHHH Ky30- 
Ba. SKcnepHMeHTaJibHO ycTaHOBJieHO, qTO 
ycjioBHeM xopoiuefi iwiaBHOCTH xoaa HBAHeT- 
ch coBnaAeHHe BejiaqHH codcTBeHywx qacTOT 
KOJieCaHHH co cpeAHefi qacTOTofi maroB 
( 60.. .90 b mhh) qejiOBeKa, qTO coOTBeTCTByeT 
1...1 ,5 ru. 

JXjih 6ojiee ToqHofi xapaicrepHCTHKH imaB- 
hocth xoAa HeoOxoAHMo oueHHBaTb napa- 
Merpbi He TOAbKo coOcTBeHHbix, ho h BhiHy*- 
AeHHbix KOJie6aHHH, b tom qHCAe h cAyqafi- 
HblX. 

OCHOBHbl MH OUeHOqHbIMH II0Ka3aTeJlHMH 
HJiaBHOCTH XOAa HBAHIOTCH ypOBHH BHfipO- 
HarpyjKeHHocTH boahtcah, naccaxcHpOB, rpy- 
30B h xapaKTepHbix sjieMeHTOB uiaccH h 
K y30Ba. OueHKa ypoBHH BHfipoHarpy*eH- 
HOCTH npOH3BOAHTCH no CpeAHHM KBaApaTH- 
qecKHM 3HaqeHHHM ycKopeHHH KOJie6aHHH 
(BH6poycKopeH«fi) hah CKopocrefi KOJie6a- 



CpeAHHe reoMeTpHHecKHe 

3HaqeHHH qacTOT noaoc, Tu; 
ilonycTHMMe 3HaqeHHH bh 6- 
poycKopeHHfi, m/c 2 : 

BepTHKaAbHbIX .... 


1 


2 


1,1 


0,79 


rOpH30HTaAbHbIX . . . 


0,39 


0,42 


j^onycTHMbce 3uaqeHHH bh 6- 
pOCKOpOCTH, m/c (aB): 

BepTHKajlbHOfi .... 


0,2 


0,071 


(132) 


(123) 


TOpH 30HT3Ab HOfl . . 


0,063 


0,035 


(122) 


(117) 



HHfl (BH6pOCKOpOCTefi) B BepTHKaJIbHOM H 
TO pH 30 HT3J1 bHO M HatipaBAeHHHX. 

BH6p0Harpy>KeHH0CTb oueHHBaiOT Aora- 
pH(J)MHqeCKHM ypOBHeM BHfipOCKOpOCTH 

(b aB ) 

L u =20lg Oi/(S- 10" 8 ), 

TAe aj — cpeAHee KBaApaTHqecKoe 3HaqeH»e 
BH6pocKopocTH b oKTaBHofi noAoce , m/c; 
5 * 10^ 8 — 3HaqeHHe BHOpocKopocTH , c koto- 
pofl npoBOAHT cpaBHeHHe . 



HopMU AOnyCTHMblX BHSpOCKOpOCTeH, 
ycTaHaB/iHBaeMbie TOCT 12.1.012 — 78*, pa3- 
jiHHHbi aah pa3JinqHbix qacTOT KOJieOaHHfl. 
MacroTW rpynnHpyiOT b OKfaBHue noAOCbi, 
KaxcAaa H3 KOTopwx onpeAeAHeTCH cpeAHefi 
reoMeTpHqecKOH BeAHqHHofi rpaHHqHbix (mh- 
HHMBAbHOfi H MaKCHMaAbHOfi) AAH ASHHOfi 
nojiocw qacTOT. B nepByso oKTaBHyio nojiocy 
bxoaht qacTOTbi ot 0,7. ao 1,4 Tu. CpeAHee 
reoMeTpnqecKoe 3HaqeHHe paeHO 

V0JXU4 = 1 . 

JLah BTOpoft OKTaBHOfl nojiocu (1,4...2,8 Fu) 
cpeAHee reoMeTpnqecKoe 3HaqeHHe paBHO 2, 
aah TpeTbefi 4 h t. a. 

,EUh 60Aee TOMHOfi OlieHKH 33BHCHM0CTH 
AonycTHMWX 3HaqeHHH BHOpocxopocTefi h 
BHfipoyCKOpeHHH OT qaCTOT KOAeOaHHfl 
OKTaBHwe nojiocbi AeAHT Ha 1/3-OKTaBHbie. 
.□.AH 3T0T0 AHana30H qacTOT, COCTaBAHIOlUHX 
OKTaBbi, AeAHT Ha Tpn h cpeAHHe reoMeTpn- 
qecKHe 3HaqeHHH KaxKAofi TpeTH 0KpyrAHK>T. 
HanpHMep, aah OKTaBbi 0,7.„1,4 TpeTbOKTaB- 
Hbie noAoebi 0,8; 1,0; 1,25 Tu. 

HopMbI BHfipOCKOpOCTefl B 0KT3BHWX IIOAO- 
cax npH AAHTeAbHOCTH pa6oqero ahh 8 q aah 
T paHCnopTHbIX BHSpaUHH, T. e. BH6paUHH, 
KOTOpbie B03HHK3IOT B pe3yAbT8Te ABHHte- 
HHH pa3AHqHbIX SKHIiaJKefi no MeCTHOCTHM, 
arpo<|)OHaM h AOporaM, npHBCAeHbi HH>Ke. 



4 


8 


16 


31,5 


63 


0,57 


0,6 


1,14 


2,26 


4,49 


0,8 


1,62 


3,2 


6,38 


12,76 


0,025 


0,013 


0,011 


0,011 


0,011 


(114) 


(108) 


(107) 


(107) 


(107) 


0,032 


0,032 


0,032 


0,032 


0,032 


(116) 


(116) 


(116) 


(116) 


(116) 


Ohh 


pacnpocrpaHHiOTCH 


h Ha 


BH6paUHH, 



B03HHKaiomHe Ha CHAeHbHx nacca*npoB H 
BOAHTeAH. HHOrAa BMeCTO BHfipOCKOpOCTeH 
nOAb3yiOTCH HX AOrapH4>MHqeCKHMH ypOBHH- 
MH (b aB). 

Ochobhhm H3Mep«TeAeM BH6poHarpy>KeH- 
HOCTH npH OUeHKe nAaBHOCTH XOAa 3BT0M0- 
6hah CAyxKHT cpeAHee KBaApaTHqecKoe 3Ha- 
qeHHe ycKopeHHH, KOTOpoe cbh33ho co cpeA- 
HHM KBaApaTHqeCKHM 3HaqeHHeM CKOpOCTH 



Oi^HOHHbte noKaaareAU u nopmu 
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npH6junKeHHoft 4>opMyjiofl 

Oi= 2jia|/v 0 , 

r^e Vo — cpeflHee reoMeTpHnecKoe 3HaqeHHe 

qacTOTbi oKTaBHhix nojioc, Tu. 

n^aBHOCTb xofla Ha aBTonojiHroHe HAMH 
oueHHBaioT no OCT 37.001.291 — 84 hopmh- 

poBaHHUMH (KoppeKTHpoBaHHhiMH) 3Haqe- 
HHHMH cpeflHHX KBaApaTHqeCKHX BHfippyCKO- 
peHHH Ha CHfleHbH BOAHTeJIH (cm. Tafiji. 6): 



6. HopMu njiasHOCTH xoaa rpysoBux aBTOMofituiefl 
(He 6oaee) 



HoMep yqacT- 
Ka flOpOTH 


CpeAHee KsaApaTHnecKoe BH6poycKo- 
peHHe, m/c 2 


Ha CHACHbH 


Ha JiOH%epoHax 
paMbi (rpy30BoA 
iuiaT<i>opMe) 






°y 


I 


1,00 


0,65 


0,65 


1,3 


II 


1,5 


1,00 


0,8 


1,8 


III 


2,3 


1,6 


1,6 


2,7 



IlpHMe'jaH we. I — ueMeHTodeTOHHaH AHHa- 
MOMeTpHnecKaa aopora c a, =0,6 cm; II — ,6y- 
abiWHafl MomeHaa aopora (Sea buGohh c 
02=1,1 cm; III — OyabijKHaa aopora c bu 6 oh- 
HBMH C a z =2,9 CM. 



B AOKyMeHTax, perjiaMeHTHpyromHx Tpe- 
6o B3HHH K nOKa3aTejIHM nJiaBHOCTH xoaa 
aBTOMo6HJieH pa3JiHHHWX KaferopHfl, yKa3H- 
BaiOTcn Kax MecTa 3aMepa BHdpocKopoereH 
HJIH BH6poyCKOpeHHH, T3K H ^Hana30H CKO- 
pocTefi, npH Koropbix ohh He floaHtHbi npe- 
BbiuiaTb cbohx npeAeAbHbix 3HaqeHHA Ha ao- 
porax c pa3JiHHHbiMH xapaKTepHCTHKaMH h 
cocTOHHHeM noBepxHOCTH. B Tex CAyqaax, 
KorAa peajibHbie 3HaqeHHH cpeAHero KBaApa- 
THMecKorq ycKopeHHH npeBbiiuaioT HopMa- 
THBHbie, BpeMH padoTbi, npH kotopom coxpa- 
HHeTCH padOTOCnOCOdHOCTb H BbI3bIBaeMOe 
BHdpauHeK yTOMJieHHe He BeAeT k cHHace- 
' hhio npoH3 bo AHT eji bHOCTH TpyAa, yMeHbina- 
eTCH c 8 q ao CAeAyiomHx 3HaqeHH0: npH 
npeBumeHHH AonycTHMbix HopM b 1,4 pa3a — 
ao 2 q, b 2 pa3a — ao I q, b 4 pa3a — ao 
15 MHH. 

JXnn npeAynpe>KAeHHH nepeMemeHHfi He- 
3aKpenjieHHUx rpy30B HeodxoAHMO, HTodbi 
BepTHKajibHbie ycKopeHHH nojia rpy30BoA 
nj!aT(|)opMU He npeBumajiH g. Hcxoah H3 



3TOro 3HaqeHHH cpeAHHx KaaApaTHqecKHx 
BH6poycKOpeHHii c yqeTOM hcoOxoahmofo aa- 
naca He aojikhu npeBwuiaTb 0,15...0,3g. 
BoAbinee 3HaqeHHe hbahctch rpaHHpeA npH 
HCnbITaHHHX C MaJlOH CKOpOCTbK) C uejlbio 
BUdpaKOBKH. 

Ha nJiaBHOCTb xoAa h HCKOTOpue ApyrHe 
3KcnAyaTauHOHHbie cBoAcTBa dojibinoe bahh- 

HHe 0K33bIBaK)T TaKHCe KOJiedaHHH KOA6C M 
HCeCTKO CBH 33 HHbIX C HHMH SAeiyteHTOBjHOp- 
Mbi Ha 9 th KOjiedaHHH He ycraHOBJieHbi, 
oAHano npH npoeKTH poBaHHH noAaecoK k na- 
paMeTpaM KoAe6aHHH KOAec npeAT-HBAHiOT 
P«A TpedOBaHHfi, OCHOBHbIMH H3 KOTOpbtX 
HBAHIOTCH OTCyTCTBHe B03HHKaK>lUHX B pe- 
3yjibTafe noAHoro HcnoAb30B3HHH ynpyroro 
xoAa noABecKH jkcctkhx yAapoB cBH3aftHfatx 
c xonecaMH 3AeMeHT0B b orpaHHHHfeAH, 
yKpenAeHHbie Ha paMe hah Ky30Be (oTcytci 1 - 
Bne npodoH noABecKH) ; orpaHHqeHHe HSMeHe- 
HHA AHHaMHqeCKHX HOpMBAbHhlX peaKUHH 
MeKAy KOHT3KTHoA nOBepXHOCTblO KOAeca> H 
OnOpHOft nOBepXHOCTblO AOpOrH (CTadHAb* 
HOCTb KOHTaKTa). 



§72. ABTOM06lUlb 

KaK KoaeOaTejibHan cHcreMa 

ABTOMOfiHAb HBAHeTCH CAOWHOft MeXaHH- 
qecKoft cHCTeMofl, cocxonmeA H3 doAhinoro 
HHCJia Macc C paaAHHHWMH CBH3HMH. 

npH H3yqeHHH 3aKOHOB ABHACeHHH CAOJK- 
Hbix MexaHHqecKHX chctcm bboabt noBHTHe 
qncAa cTeneHefl CBodoAbi, noA KoropbiM no- 
HHMaioT cyMMy He33BHCHMbix nepeMemeHHH 
SAeMeHTOB CHCTeMbI, KaKAblft H3 KOTOpHX 
paccMaTpHBaeTcn Kax TBepiioe TeAO. JTbhhcc* 
HHe MexaHHqecKoA CHCTeMbI MoaceT 6uTb onn- 
caHO cHCTeMofi AH4>4>epeHUHaAbHbix ypaBHe- 
HHfi BTOporO nOpHAKa, qHCAO KOTOpUX paBHO 
qHCAy CTeneneA cboOoaw. 

CTeneHb noApodHocT h onHcaHHH Koneda- 
HhA aBTOMOdHAH, a CAeAOBaTeAbHO, H MHCAO 
yqHTbiBaeMbix CTeneHeA cBodoAW 33 BHcht , 6 t 
xapaKTepa peinaeMOH 3aAaqH: npn HayqHbix 
HCCAeAOBaHHHX HHCAO yp3BHeHHH MOHteT 
HCHHCAHTbCH HeCKOAbKHMH _A©CHTKaMH; BjpH 

3aBOACKHX pacqeTax noju»3yioTCH koab^9- 
TeAbHOH chctcmoA, noAodHoA noKa3aHHoA.Ha 
pHC. 128 aah ceABAbHOro aBTonoB3Aa. Ona 



7 * 
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Phc. 12$. CxeMa KOjiefiaTejibHoii chctcmw cea.eabHoro 
aBTOnoe3Aa 



BKjnoqaeT mecTb Macc (Maccw o6o3HaqeHbi 
m, ynpyrne 3AeMeHTbi — c, AeMncjmpyiomHe 
sjieMeHTbi — k) . 

K noiipeccopeHHWM MaccaM ot- 
hochtch: m„ — boahtcah h naccawnpoB B 
KaSHHe; m TIU — Ky30Ba T.nraqa (BXAtoqaeT 
Maccy noae3HOH Harpy3KH) ,h paMbi c yxpen- 
jteHHbiMH Ha Heft ABHraTeAeM, Mexa HH3Ma- 
mh TpaHCMH.ccHH h ynpaBAeHHn; m nna — pa- 
Mbi nojiynpnuena c yxpenAeHHbiMH Ha Hew 
3jieMeHT3MH (BXAioqaeT Maccy nojie3HOH 
Harpy3KH, pacnoAO>xeHHoft Ha rpy30B0ft 
naaT(})opMe noAynpnuena) . K Henoapec- 
copeHHbi m MaccaM othochtch Maccbi 
nepeAHero h 3aAHero moctob THraqa (m T h„, 
h m T 2 H n) h MOCTa noAynpHuena m„Hn- 

Macca m B , cBH3aHHan c Maccoft m r nA 
ynpyrHMH aaeMeHTaMH cHAeHbH c C) HMeeT 
OAHy ereneHb cboGoaw (BepTHxaAbHoe nepe- 
MemeHne). IloTepH SHeprnH na TpeHne b 
aaeMeHTax CHAeHbH HMHTHpyiOTCH AeMnt{)e- 
pOM k c . 

Macca m xnA , cBH3aHHan ynpyrHMH SAeMeH- 
T3MH C MaCCaMH m B , m T iHn, /M T 2 H n H m nHn , HMeeT 
ABe CTeneHH cBoOoAbi: nepeMemeHne b Bep- 
THK3AbH0M HanpaBAeHHH H nOBOpOT B BepTH- 
KaabHOH naocKOCTH. IlapaAAeAbHO ynpyrHM 
SAeMeHTaM nepeAHeft (c p i) h 3aAHeft (c p s) 
noABecoK BKAioqeHbi AeMn<})epbi k\ h ki, hmh- 
TnpyiomHe noTepn SHeprHH b aMopTH3aropax 
h Ha TpeHHe b aaeMeHTax noAsecxn. 3ae- 
MeHTbi c nB h c nn HMHTHpyiOT ynpyrocTb cuen- 
hoto ycTpoHCTBa noAynpnuena b BepTH- 
KBAbHOM H npOAOAbHOM HanpaBAeHHHX, a 
k m h k nn — AeMncjaepw, HMHtnpyiomHe Tpe- 
HHe b cuenHOM ycTpofiCTBe. Macca m n n A 
HMeeT. Tpn CTeneHH cboSoau nepeMemeHHH 
b BepTHKaAbHOM h npOAOAbHOM HanpaBAe- 
HHHX H nOBOpOT B npOAOAbHOH nAOCKOCTH. 
Ka>KAaH H3 HenoApeccopeHHbix Macc THraqa 



h npHuena HMeeT no oahoh CTeneHH cBoSoAbi 
( BepTHKaAbHbie nepeMemeHHH). 3th Maccbi 
onHpaiOTCH Ha Aopory qepe3 ynpyrne 3Ae- 
MeHTbl (Ciui , Cm2) Cwn) H AeMn(f)epbI (/2ml, 
kus2, k m s), HMHTHpyiomHe ynpyrne h AeMncJm- 
pyiomne CBoftcTBa ujhh. 

n P H H3yneHHH KOAeSaHHH aBTOMOSHAH 
o6biMHO npHHHMaiOT AonymeHHe, mto xa>KAaH 
LUHHa conpHKacaeTcn c Aoporoft b oahoh tom- 
Ke, t. e. nepeMemeHHH KOHTaKTHbix noBepx- 
HOCTefi. ujhh tohho KonnpyioT HepoBHOCTH 
AOpOTH. CMHTaeTCH, HTO npOC|)HAH AOpOTH 
noA npaBbiM h AeBbiM KoaecaMH xa>KAoro 
MOCTa HASHTHMHbJ, nOSTOMy o6a 3TH Koaeca 
33MeHHIOT OAHHM. 

Mhcao CTeneHen cBoSoAbi Taxon xoAe6a- 
TCAbHOft CHCTeMU paBHO A6BHTH, Q ee KOAe- 
6aHHH OnHCblBaiOTCH CHCTeMOH A6BHTH AH(f>- 
4)epeHU.HaAbHbix ypaBHeHHH BTOporo nopnA- 
xa. 

J3,ah H3yqeHHH KOAeSaHHH b nepBOM npn6- 
AH>xeHHH yAofiHee noAb30BaTbca ynpomeH- 
HOft X0Ae6aTeAbH0H CHCTeMOH C TpeMH Mac- 
caMH ( pnc. 129). noApeccopeHHan Macca 
m nA BKAKjqaeT Maccy xy30Ba, ABHraTeAH, Me- 
X3HH3MOB Tp3HCMHCCHH, naCCa>XHpOB, BOAH- 
TeAH (y rpy30Boro 3 btomo6hah rpy30Byio 
naaT(|)opMy, noAe3Hyio Harpy3xy). 3th 3Ae- 
MeHTbi b coBOxynHOCTH paccMaTpHBaiOT xax 
TBepAoe TeAO, HMeiomee ABe CTeneHH cbo- 
6oAbi — nepeMemeHHe b BepTHxaAbHOM Han- 
paBAeHHH H nOBOpOT B BepTHXaAbHOH nAOC- 
xocth. HenoApeccopeHHbie Maccbi m i Hn h 
m2n„ (nepeAHHH h 3aAHHH mocth BMecTe 
c xoaecaMH) HMeiOT no oahoh CTeneHH cbo- 
6oaw — BepTHxaAbHbie nepeMemeHHH. Ta- 
XHM 06pa30M, CHCTeMa, HMHTHpyiOmaH B 
paccMaTpHBaeMOM CAyqae AByxocHbin aBTO- 
Mo6«Ab, HMeeT qeTbipe CTeneHH CBo6oAbi. 




Phc. 129. ynpomeHHan cxeMa KOJie6aTejibHOH chctcmu 
AByxocHOro aaTOMO^HJia 



Ceododnbte KOAe6anuH nodpeccopennoU Maccbi 
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§73. CBo 6 oAHue K 0 jie 6 aHHH 
noApeccopeHHofi Maccbi 
6e3 yneTa 3aiyxaHHH h bjihhhhh 
HenoApeccopeHHbix Macc 

Mhcao coScTBeHHhix qacTOT KOJie 6 aHHft 
CHCTeMbi paBHO MHCJiy CTeneHefi cbo6oau. 
y CHCTeMbi, npeACTaBJieHHOH Ha pnc. 129, 
qeTbipe coScTBeHHue qacTOTU.. PaccMOTpHM 
BHaqajie KOJie 6 aHHH TOJibKO noApeccopeHHon 
Maccbi npH OTCyTCTBHH ^eMn<|)HpOBaHHH, 

t. e. cqHTaa KOJiefiaHHH He 3 aTyxaK>mHMH. 

CnepeAH h C3aAH noApeccopeHHaa Macca 
onHpaeTCH Ha Aopory uepe3 A9 a nocAeAOBa- 
TejibHO BKJiioqeHHbix ynpyrnx ajieMeHTa — 
ynpyrnfl ajieMeHT riOABecrtH (jnecTKoerb 
c p ) h uiHHy (>KecTKOCTb c m ) . FlQKa>KeM, KaK 
npH H3yqeHHH KOAe6aHHH HecKOAbKO ynpyrwx 
SAeMeHTOB MO)KHO 33MeHHTb OAHHM, HMe- 
ioiuhm cneunaAbHO noAo6paHHyio >KecTKOCTb 
c np , KOTopyio Ha3biBaioT npHBeAeHriOHf kecT- 
KOCTblO. ripHBeAeHHyiO HCeCTKOCTb noA6H- 
paiOT H3 ycAOBHH HeH3MeriHOCTH npornda, 
BbI3bIBaeMOrO AfcftCTBHeM HeKOTOpofl CHAU, 
npn 3aMeHe HecKOAbKHX ynpyrwx aAeMeHTOB 
peaAbHoft KOAetfaTeAbHoii chctcmu oahhm. 

IlycTb Asa ynpyrkx SAeMema pacnoAO- 
HteHU Ha npHMofi, coBnaAaiomeft c JiHHrieii 




Phc. 130. CxeMu AJin pacweTa npHBeACHHofi xcctkocth: 

a— npH coBnaAeHHH och Ae^opMauHH ynpyrnx 

SJieMCHTOB C JIHHHefi AeftCTBHSI HOpMaJIbHOii peaKUHH; 

6 — npn HecoBnaAeHHH 




Phc. 131. CxeMa ajw pacneTa KoaeOamiA 
noflpeccopeHHofi maccu 

AeHCTBHH CHAU P (pnc. 130, a). 0603Ha- 
hhm fnp cyMMapHua nporw6 A»yx SAeMeHTOB 
noA AefiCTBHeM stoh CHAU. 

ripornCu SAeMeHTOB, HMeioiunx KecT* 
KOCTH COOTBeTCTBeHHO Cp H Cm, fp~PfCp H 

fm=P/Cw 

HO /np=/p+/ : LU=^ > (l /C p + 1 /Cm) =/ > (Cp + 

~ 1 Cm) /(CpCm) . 

B TO >Ke BpeMH f„p=P/c„p, CAeAOBaTeAbHO, 

1 / Crip == (Cp-|-C[ij) / (CpCm) . 

OTKyAa 

Cnp^CpCuj^Cp-l-Ciii) , 

n P H HCI 10 Ab 30 BaHHH He 33 BHCHM U X nOABe- 
cok B03MO>KHbi 6oAee cAOJKHUe CAyqaH pac- 
noAomeHHH ynpyrHx BAeMeHTOB. Oahh H 3 
BapnaHTOB H3o6pa*eH Ha pnc. 130, 6. I"IpH- 
MeHHH npeAUAymyro MeTOAHKy, noAyqHM 
Cnp == lnCp Cui/( p~ l~ ^p^ui) • 

riOAb3yHCb npHBeAeHHUMH JKeCTKOCTHMH 
h npeHeSperan HenoApeccopeHHUMH Mac- 
caMH, noAyqHM cncTeMy (pHC. 131) c AByMH 
CTeneHHMH cbo6oau — BepTHKaAbHUM nepe- 
MemeHHeM z 0 ueHTpa Macc h noBopoTOM a 
B npOAOAbHOH I1AOCKOCTH. 06a 3TH ABHJKe- 
HHH BU3UBaiOT H3MeHeHHH nporH60B Z\ H Z% 
ynpyrHx SAeMeHTOB h B03HHKH0BeHHe cha 
ynpyrocTH c np iz l h c np 2Z2, AeflcTByiomHX co 
ctopohu 3thx 3AeMeHTOB Ha noApeccopeH- 
Hyio Maccy. 

ypaBHeHHe cha h ypaBHeHHe momchtob 

3anHuiyTCH Tan: 

m njl z 0 =c n p]Zi-\-c n p2Z2\ (284) 

tftnnPyQ> ==: Cnp2Z2bn Chp\ZlCln, (285) 

rAe p y =-yjjy/tn„ a — paA«yc HnepuHH noA- 
peccopeHHOH Maccu OTHOCHTeAbHO nonepeq- 
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hoh och Oy (nepneHAHKyjiapHoft njiocKOCTH 
qeprejKa); J y — momcht HHepuHH noApec- 
COpeHHOfi Maccbl OTHOCHTeAbHO Toft me och; 
an, b tt — paccTOHHHH ot nepeAHefi h 3aAHefi 
oceft ao ueHTpa noApeccopeHHofi Maccu. 

Bbipa3HM, noAb3y«Cb (pHc. 131), z 0 h a 
qepe3 Z\ h z 2 

a=( 2 i+ 2 2 )/L; z 0 =(zib n —z 2 a„) / L. 
riOACTaBHB BTOpbie npOH3BOAHUe 2o H a B 

paBeHCTBa (284) h (285), noAyqHM 
m nA (£\b n — z 2 a n ) /L—c np iZi-\-c„ p2 z 2 ; (286) 

~\~Z 2 ) / ^ ==: C np 2 Z 2 b n CnplZlfln . (287) 



06e qacTH ypaBHeHHH (286) yMHO>KHM Ha 
bn H CAOWHM C ypaBHCHHCM (287), a 3aTeM 
yMHo>KHM Ha a n h bwhtcm H3 ypaBHeHHH 
(287). Pa3AejiHB o6e qacTH noAyqeHHbix Ta- 
KHM 06pa30M ypaBHeHHH Ha R03<f>4)HUHeHTbl 
npH Z\ H 22, HaHAeM 

-- ' “■‘■-*•*4. 



b l + p l 

Cnpi L 2 



2 2 



+ 



(&n + P*)m n4 

“A-pg 

«J + P l 

Cn P 2^ 2 

{al + p$m n 



2 , = 0 ; 



2 i + 



2 2 = 0 . 



(288) 



(289) 



CHCTeMa H3 ypaBHeHHH (288) h (289) 
HBjmeTCH CBH3aHHoft, nocKOAbK^ b ypaBHe- 
HHe (288) HapHAy c ycKopeHHeM z\ h nepeMe- 
meHHeM z\ tohrh A noApeccof)eHHOH Mac- 
CW BXOAHT T3K>Ke ycKopeHHe 22 TOHKH B, 

a b ypaBHeHHe (289) HapHAy c ycxope- 
HHeM 22 h nepeMemeHHeM z 2 tohkh B bxoaht 
h ycKopeHHe z\ tohrh A. FIosTOMy KOAeSa- 
hhh ToqRH A, pacnoAomeHHoft HaA ynpyrHM 
aneMeHTOM nepeAHefi noABecRH, h roqRH B, 
pacnoAomeHHofi HaA ynpyrHM SAeMeHTOM 
3aAHefi noABecRH, CBH3aHW. 3 to npoHBAHeT- 
CH B TOM, qTO ROAeCaHHH Ra>RAOH H3 ToqeR 
npeAcraBAHK)T co6ofi cyMMy AByx cHHycon- 
AaAbHblX ROAeSaHHH C pa3AHHHWMH aMnAH- 
TyAaMH h qacTOTaMH, 3aBHcmuHMH ot napa- 
MeTpoB o6e«x noABecoR (pnc. 132). 

PeuieHHe ypaBHeHHfi (288) h (289) 6yAeT 

T3KHM 

Z\ — Z\ iCOS (Q„0 +212COS (Q./) ; 



22=22lCOS (Q h /) -f-2 22 COS (Q b 0 , 




B) 



Phc. 132. XapaKTepHCTHKH cBnaaHHbix xoae 6 aHHfi 
tohkh, pacnoaoweHHoA Haa, moctom: 
a — c naCTOTOfi Q„ = 0,8 Tu; 6 — c nacTOToft Q» = 1 Tu; 
e — cyMMapHhie 



rAe Q„, Q b — coficTBeHHbie qacTOTbi ROAe6a- 
hhA CHCTeMbi; z \\ , z\ 2 — aMnAHTyAW nepe- 
MeuueHHH Maccbi HaA nepeAHefi ocbio (toh- 
Ra A) — c qacTOTaMH Q„ h Q b ; Z 21 , Z 22 — 
aMnAHTyAW nepeMeiueHHH Maccw HaA 3aAHefi 
ocbio (ToqRa B) c qacTOTaMH Q„ h Q b - 
B ypaBHeHHflx (288) h (289) o6o3HaqHM 



Q n*n-P y 

ft 2 +p 2 

v n » r n 



^li ; 



' npl 






<+pI 



% ; 




= 0 ) 



2 

2 ’ 



TorAa ohh 3anHinyTCH tqk 

Zi+tHZ2+w?zi=0; . (290) 

2 2+ T l2 2 l - l _(!) 2 2 2 = 0- (291) 

CBeAeM CHCTeMy ypaBHeHHH (290) h (291) 
BToporo nopflAKa k OAHOMy ypaBHeHHK) qeT- 

BepTOrO nOpHAKa OTHOCHTeAbHO Z\ 

(1 — TJ|T| 2 )27— (<i)i + <i)2)zi + “?<«)2Zi = 0 (292) 



h OAHOMy ypaBHeHHK) qeTBepToro nopHARa 
OTHOCHTeAbHO Z 2 

(1 — TJ|t] 2 )Z2 — (<!)? + O)l)22+O)?(O2Z2 = 0. (293) 

MaCTOTW COfiCTBeHHWX KOAeCaHHfl Qh H 
Q b HafiAeM Rax RopHH xapaRTepncTHqecRoro 
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ypaBHeHHH, ojxHHaKOBoro jyiH ;xH<|)<j)epeH- 

unajibHux ypaBHeHHH (292) h (293) 

( 1 — t]iT] 2)£2 4 — ( co? — }— C 02 ) Q 2 -|-co?cl> 2 = 0. (294) 
PeuiaH 6HKBaapaTHoe ypaBHeHHe (294) 

H 0CT3BJIHH TOJlbKO nOJIOJKHTeJIbHbie KOpHH 
(qacTOTbi He MoryT 6biTb oTpnuaTejibHUMH) , 
nojiynHM jiBe co6cTBeHHbie qacTOTH KOjie6a- 
TeJIbHOH CHCT eMbI 

a «=V 2 (1 - 1 „n 2 ) [( m ' +m ^)- 

— -\/(a)?— a>|) 2 +4riir| 2 mf<B^] ; (295) 

Q =V Tp^[(“>?+<°f)+ 



+V(wf-a)^) 2 4 - 4 ri iri 2 “iC 0 ^] . ( 296 ) 

H 3 pa Be hctb ( 295 ) h ( 296 ) oiejxyeT, mto 
npn T]ir| 2 =^ 0 ; Q„<Q b . riosTOMy qacTOTy 
Q h Ha3bIBaiOT HH3KOH, a Qb — BblCOKOfi. 

CBB 3 HHHOCTb ypaBHeHHfi ( 290 ) H ( 291 ) 
o 6 yaiOBJiHBaeTCH qjieHaMH, HMeioiiiHMH rji h 
rj 2 b KaqecTBe K 03 (j><j>HUHeHTQB. Be3 sthx 
qjieHOB paBeHCTBO ( 290 ) npexxcTaBJineT co- 
6 ofi ypaBHeHHe rapMOHHqecKHX KOJieCaHHH 
tomkh A, a paBeHCTBO ( 291 ) — rapMOHH- 
qecKHX KOJiefiaHHfi ToqKH B. FlosTOMy rji 
H T |2 HS 3 bIBaiOTCH K 03 (f)(|>MIXHeHTaMH CBH 3 H. 

4eM 6ojibine rju *12, tcm 6ojibiue B33HMHoe 
BJiHHHHe napaMeTpoB nepexxHeH h 3aaHefl 
noflBecoK na KOjie6aHHH ToqeK A h B h 
6 ojibiue pa3HOCTb Meacjiy Q B h Q„. 

Koa^HUHeHTbi wi, ( 1)2 Ha 3 UBaiOT nap- 
UHajibHHMH (qacTHbiMH) qacTOTaMH — qac- 
T 0 T 3 MH KOJieCaHHft CJlOJKHOft KOjieGaTejib- 
HOfi CHCTeMbI no OflHOft H3 'CTeneHefl CB 060 XXbI, 
ecjiH B 03 mojk HOCTb nepeMemeHHfi no xxpyrHM 
CTeneHHM cboSoah ycTpaHeHa. 

Ecjih ycTpaHHTb nepeMemeHHH tohkh B 
(pHC. 133 , a), t. e. b paBeHCTBe ( 290 ) chh- 
TaTb Z2=0, to ypaBHeHHe rapMOHHqecKOro 
KOjieSaHHH tohkh A no KoopAHHaTe z\ 

2|+CO?Z|=0. 

^acTOTa o)i HBJineTCH napunajibHofi no 

3 TOH CTeneHH CBOfiOAbl. 








n 






77 


npf^» 

< 

V7? 


> 

> 

W, 


4 

L 


V 



a) 




Phc. 133 . CxeMU, HjiJiiocTpHpyioiuHC KO/ie 6 aHns 
noApeccopawaS maccbi c napuu a jitauMH nacroTaMH 

Ecjih ycTpaHHTb nepeMemeHHe tohkh A 
(pHC. 133 , 6 ), t. e. b paBeHCTBe ( 291 ) chh- 
TaTb zi= 0 , to ypaBHeHHe rapMOHHqecKOro 
KOJiefiaHHH tohkh B no KOopflHHaTe Z2 npa- 
MeT BHJ 3 , 

22+ ©$22=0. 

MacTOTa 012 HBJineTCH napunajibHOH no 3Tofl 
CTeneHH cboOojxw. 

H3 (JiopMyji ( 295 ) h ( 296 ) bhjxho, hto 
co6cTBeHHwe qacTorw Kojie6aHHH nojxpecco- 
peHHOfl MaCCH 33BHCHT TOJlbKO OT nap- 
UHajIbHblX qaCTOT H K034><J>HlXHeHT0B CBH3H. 
B OTJiHHHe ot napuHajibHbix, qacTOTW Q* h 
Q b H 33UB310TCH HaCT0T3MH CBH3H. 

Ha K03(J)(J)HUHeHTW CBH3H OCHOBHOe BJiHH- 
HHe 0K33HBaeT p33HOCTb d„b n ~ p*. OTHOUie- 
HHe pl/(a„b„)—e y Ha3UBaiOT ko34>4>h- 
ix h e h t o m pacnpeaejieHHH noxx- 
peccopeHHwx Macc. Ecjih e y =l, to 
a a b n =p 2 y h 06a K03(jxj>HUHeHTa cbh 3 h paBHbi 
Hyjiio. 

B 3 tom cjiynae ypaBHeHHH ( 290 ) h ( 291 ) 

0Ka3bIB3K)TCH H£3 3B H CH M bIMH-OAHO OT ApyiD- 
ro. 3 to yKa3biBaeT TaiOKe Ha He33BHCH- 
MOCTb KOJiefiaHHfi ToqeK A h B t t. e. Ha to, 
hto noxxpeccopeHHyio Maccy npH H3yqeHHH 
KOJieOaHHfi MOJKHO CHHT3Tb COCTOHIHeft H3 
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Phc. 134. CxeMu ajih pacHexa hccbashux Koae6aHHfi 
c yqerOM B03AcflcTBnn nmoapeccopeHHbix Macc 



A Byx B3aHMOHe3aBHCHMHX qacTeft (pnc. 134) 
OAHa no koto phi x onHpaeTCH Ha nepeA- 
hk>k> no^BecKy, a BTopan m2 nA — Ha 3aAHK)K>. 
^acTOTbi KOJieOaHHH Macc mi^ h m2™ MoryT 
6bm>. noAyqeHw H3 (j>opMyji napunajibHbix 
MaCTOT. FI pHHHMaH BO BHHM3HH6, 4TO 
pl—a n b„, nojiyqHM 

0)l =: Cnpli./(6nWln A ) === Cnpl j ttl ln A » 

0)i~C n p2i/(fln^ln A ) = Cnp2/ m 2nA . 

npH Manbix 3HaqeHHHx rj i h rj 2 ocHOBHwe 
KOJieOaHHH Maccbi m inA 6yn,yj nponcxoAHTb 
c qacTOTofi, maao OTJinqaiomeHCH ot wi. 
HaKJiaAbiBaiomHecH Ha hhx KojieOaHHH c qac- 
TOTOfi, 6AH3Koft K (0 2 , 6yAyT HM6Tb CTOAb 
Majibie aMnjiHTyjibi, hto hx bahahhc OKaweT- 
ch Majio33MeTHbiM. ToqHo Tan *e Maji03a- 
MeTHWM 6yA^T BJIHHHHe KOAeOaHHH C qaCTO- 
TOH, &IH3KOH K (01, Ha OCHOBHbie KOAeOaHHH 

Maccbi m 2nA . ripn ycjiOBHH 0,8a„b„cpy<: 
<1,2 a„b„ qacTcrrw CBH3en OTJiwqaiOTCH ot 
napiiHajibHbix He 6anee qeM Ha 5.. .6 %. Kojie- 
6aHHH MaCCbl mi nA .H /M 2nA B 3THX yCJlOBHHX 
MOHCHO CqHT3Tb IipaKTHqeCKH He3aBHCHM WMH. 

AjIH OoJIblUHHCTBa JierKOBHX H rpy30BblX 
aBTOMOOHJiefl npH ABHWeHHH C nOJIHOH 
Harpy3Koft ycAOBHe 0,8a n 6 n <Py<l,2a n 6n bw- 
nOJlHHeTCH. 

§ 74. CeoCOAHbie KOjie6aHHfl 
noApeccopeHHux 
h HenoApeccopeHHbix Macc 
6e3 yqeTa 3aTyxaHHH 

B §73 H3yqeHM CBofioAHwe KoneSaHHH 
noApeccopeHHoft Maccw npH AonymeHHH, qxo 
Ha HHX He OK33bIBaK)T BAHHHHe KOAeOaHHH 
HenoApeccopeHHwx Macc. PaccMOTpHM cnpa- 



Be/yiHBOCTb sToro AonymeHHH aah CAyHaa, 
KorAa K03(})4)HUHeHT pacnpeAeAeHHH noApec- 
copeHHoft Maccw 8j,= l. 

B 3 tom cjiyqae npn yqeTe HenoApeccopeH- 
HWX Macc AByXOCHuft aBTOMOSHAb npeACTaB- 

A«eT co(5oft ABe He33BHCHMwe KOAe6aTeAb- 
Hwe cHCTeMW, Ka*AaH H3 KOTOpwx HMeex 
ABe cTeneHH cboSoaw: BepTHKaAbHoe nepe- 
MeiueHHe z noApeccopeHHofi Maccw h BepTH- 
KaAbHoe nepeMemeHHe £ HenoApeccopeHHoft 
Maccw. 06e chctcmw HAeHTHqHbi, nosTOMy 
AOCTaTOHHO paCCMOTpeTb OAHy H3 HHX 
(pHC. 134), onycTHB hhackcw 1 h 2. 

YpaBHeHHH ABHJKeHHH COOTBeTCTBeHHO 
noApeccopeHHOH h HenoApeccopeHHofi Macc 

m nA z+c p (z — £) = 0; (297) 

m„„S — c p (z — S)+c U i& — 0, (298) 

rAe c p — >KecTKocTb o 6 ohx ynpyrHX 3Ae- 
MeHTOB noABecKH; c m — HcecTKoCTb o6e«x 
luhh; m nA — noApeccopeHHasi Macca, npnxo- 
AHmancH Ha paccMaTpHBaeMyio noABecny; 
m„„ — HenoApeccopeHHaH Macca. 

ypaBHeHHH (297) h (298) MoryT 6wTb ne* 
penacaHW CAeAyiomHM o6pa30M: 

z-f-cooz— a>o£ = Q; (299) 

C+(0^-o)^=O, (300) 

rAe o) 0 = V c p/ m "A — napunaAbHaH qacTOTa 
noApeccopeHHOH Maccw — qacTOTa noApec- 
copeHHofl Maccw npn 3aKperiA eHHoft HenoApe c- 
copeHHoft (pHC. 135, a); (o K = V( c p + c m )/m H „— 




a> 6) 



Phc. 135 . Cxcmu Ko A e6aHHfi c napuHaubHbiMH 

lacTOTaMH: 

a — nonpeccopeHHoft Maccu npH 3 aKpenAeHHoft 
HenoApeccopeHHofl; 6 — Heno/ipeccopeHHoft Maccu npn 
3 aKpenaeHHofi noApeccopeHHoii; e — HenoapeccopeH- 
Hoii Maccu Ha ynpyroM ajieMeHTe npw aaKpenAeHHoii 
noapeccopeHHofl 
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napuHajibHaa qacroTa HenojjpeccopeHHOH 
Maccbi — qacTOTa Henoa,peccopeHHOH Mac- 
cbi npa 3 aKpenjieHHOH noa,peccopeHHOH 
(pnc. 135,6); 



K =W m i 



qacTora Koae6aHHH HenoApeccopeHHon Mac- 
cbi Ha ynpyroM aaeMeHTe noABecKH npH 3an- 
penjieHHoft noapeccopeHHon Macce h c m =0 
(pnc. ,135, e ) . 

y paBHeHHH (299) h (300) hbahiotch cbh- 
3au iibi mh. Tan nan Kaaiaoe H3 hhx bkaio- 
«aeT b ce6n z a l,. 3to noKa3HBaeT Heripa- 
BOMCpHOCTb npHHHToro paHee aOnymeHHH 



06 OTCyTCTBHH B 33 HMH 0 r 0 BJIHHHHH KOJie- 
6aHHH noapeccopeHHbix h HenoapeccopeHHbix 
Macc. 

3aMeHHM cHCTeMy (299) h (300) ypaBHe- 
hhhmh qeTBepToro nopaaKa: 
no nepeMemeHHio z 

z— (<0 k+ 0 )o)^'+w§(( 0 k— ©k)2=0; (301) 



no nepeMemeHHio £ 



i — (tOK + <»o)& +tOo((OK — «k)&=0. (302) 

OGiuhm aan ypaBHeHHa (301) h (302) hb- 
aaeTca xapaKTepHCTHqecKoe ypaBHeHHe 

Q 4 — ((Ok+(bo)Q 2 -1-g)o((o 2 — g)k)=0. (303) 

noaojKHTeabHue KopHH ypaBHeHHH (303) 

xapaKTepH3yiOT qacTOTH Koae6aHHfl: 
nH3Kyio qacTOTy 

/ — 

a 0 =V °- 5 [(“!+" 5)- 

— V (“«+“o) 2 - 4 (“*-“2)"o]:; <3° 4 ) 

Bbiconyio qacTory 

Q K —~\J °' 5 [(<i)^+<i)S)+ _ \/(“ 5 + w o) — 

■ (305) 



PeuieHHe ypaBHeHHH (301) h (302) HMeeT 
BHa 

2 = z , cos(Qo^) - }~2 ,, c o s(Qk^); 

(306) 

C = C'cos(Q 0 /)- +C"cos(QkO. 

rae z', z" — aMnaHTyaw KoaeGaHHH Maccw 
m„ a C qaCT0T3MH COOTBeTCTBeHHO Qo h 



Q K ; £" — aMnaHTyaa KoaeOaHna Maccbi 
m„ n c TeMH ace qacTOTaMH. 

Kan, noapeccopeHHbie, TaK h Henoapecco- 
peHHwe Maccu coBepuiaiOT caoaiHbLe asyxqa- 
CTOTHbie KOaeCaHHH. JI,ByxOCHblft aBTOMO<5HAb 
HMeeT qeTbipe co6cTBeHHbie qacTOTbi — aBe 
HH3KHe (Qoi H Q 02 ) H aBe BbICOKHe (Q K | H 

^k 2 ) ■ 

Bo mhothx cayqaax qacroTa Qo mo- 
>KeT 6wTb 6aH3Kofi k napunaabHOH qacTOTe 
wo, a qacroTa Q K k napunaabHoit qacxore 
co K , t. e. mobcho cqaTatb 



^0«V C / m nA ; 

(307) 

^ k~ V( C P+ C ui)/ m Hn • 

riorpeuiHOCTb npH onpeaeaeHHH qacTOT 
Qo H Qk no CpOpMyAaM (307) 3pBHCHT 
raaBHhiM o6pa30M ot OTHomeHHft Cu,/c p h 
m ajl /m Hn . n P H pacqeTe Qo norpeuiHOCTb on- 
peaeaaeTca b ochobhom 3HaqeHHeM OTHOiue- 
HHH JKeCTKOCTe H H npaKTHqeCKH HO 33BHCHT 
ot OTHOmeHHH Macc. HanpHMep, ecaH c u ^ 
>10c p , TO norpeuiHOCTb qoacqeTa Qo no 
(popMyae (307) He npeBWiuaeT 5 % aaa 
rpyaceHoro h aaa HerpyiKeHoro aBTOi^o6HaeH. 

TonHOCTb noacqeTa Q 0 3 HaqHTeabHO no- 
BbiiuaeTCH, ecan b (JiopMyay (307) BMeero c p 
noacTaBHTb npHBeaeHHyio >KecTKOCTb c np = 
— Cu,Cp/(Cui + c p ). OopMyaoft Qo==V c n P /m w 
mo>kjio noab30BaTbca aaa pacqeTOB HH3KHX 
qacTOT npaKTHqeCKH npn Bcex 3HaqeHHax 
Cui/c p , xapaKTepHWx aaa coBpeMeHHWx 3 bto- 
MoOHaefi. 

XapaKTepHH caeayiomHe cooTHomeHHa 
a<ecTKOCTefl; aerKOBbie aBTOMoOna h oco6o 
Maaoro Kaacca c u,/ctr?=3...4; aenocrabie aBTO- 
MoOHan Maaoro h cpeaHero Kaacca c m /c p = 
= 7. ..10; aerKOBbie aBTOModHan Bbicniero 
Kaacca Cu,/c p = 10...20; rpyaoBue 3 btomo6h- 
aH c m /Cp=2,5...5. 

npa pacqexax yao6ho Bbipaatatb qacTOTy 
Koae6aHHfi noapeccopeHHoft Mac cm qepea 
c t a t h q e c k h fi n par h 6 f* noABecKH. 
CTaTHqecKHM nporwCoM Ha3biBaiOT nepe- 
MemeHHe Koaec OTHOcHTeabHo Ky30Ba 3 a 
cneT Ae^opMauHH ynpyroro aaeMeHfa noA* 
BeCKH BOA AeftCTBKeM CHAU TSWeCTH 

ic=rn na g/c p (308) 
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OnpeAeJiHB c p H 3 paBeHCTBa ( 308 ) h nou- 
CT3BHB b paBeHCTBO ( 307 ) , nonyqHM np«6AH- 
HceHHyEO (|)opMyAy aah onpeAeAeHHH Qo 
(b paA/c) b cjiyiae, KorAa KostjHfmmieHT 
By 6 ah 3 ok eAHHHue, a f c BWpaxceHO b caH- 
THMBTpaX 

S 0 «Ve/n= 3 I, 3 /V^- ( 309 ) 

Ecah qacTOTa Kone 6 aHHfi BWpaxaeTCH b 
repuax, to 

q 0 =5 v77* < 31 °) 

TexHHHfiCKafl qacTOTa n K — hhcjio KOJie 6 a- 

HHH B MHHyTy 

n K = 300 / -tJTc . ( 311 ) 

y coBpeMeHHUx AerKOBbix aBTOMofiHJieft: 
Ann nepeAHefi noABecKH f c = 15... 25 cm; aah 
33AHeft noABecKH f c == 12...18 cm. 

y rpy 30 Bbix aBTOMoOiuiefi: aah nepeAHefi 
noABecKH / c = 7 , 5 ...l 0 cm, aah 3 aAHefi 
f e = 7...12 cm. 

OopMyjiH ( 309 ). ..( 311 ) AaiOT HecKOAbKO 
3 aBbiiueHHbie 3 HaqeHHH Q 0 , nocKOAbxy b hhx 
He yMHTHBaeTca bahhhhc hh iuhh, hh He- 
noAP.eccopeHHbix Macc. 

ripn pacqeie no npH 6 AHx<eHHofi (JiopMyAe 
( 307 ) 3 HaqeHHH Q K HecxonbKo 3 aHH*eHW. 
norpeiUHOCTb 33 BHCHT OT COOTHOllieHHH KaK 
xcecTKocTefi c m /c p . Tax h Macc. Ecjih 
c m > 2 c p h m n > 4 m„, to norpeuiHOCTb He 
npeBoexoAHT 1 %. 

OObiqHo y JierKOBbix aBTOMoCHAefi b jiioOom 
secoBoM coctohhhh a A« 3 aAHeH h nepeAHefi 
noABecoK m nA /m„ n > 4 . y rpy30Bbix bbtomo- 
CmAefi c noAHoft Harpy 3 KOH sto cooTHouieHHe 
BbinoAHneTcn Ana 3 aAHefi noABecKH. 5 e 3 
Harpy3KH bo mhothx cjiyqanx m n a/m„n <4 h 
norpeuiHOCTb pacqeTa Q K MOweT AOCTHraTb 
HecKOJibKHx npoueHTOB (b HanOoAee He 6 Aa- 
ronpHHTHbix cnyqanx ao 10 %). 

rioABeCKy aBT0MO6HAH MO>KHO CHHTaTb 
yAOBJieTBopHTejibHofi, ecjiH qacTOTa xojiefia- 
hhA noApeccopeHHbix Macc Qo Ann JierxoBbix 
aBTOMo6HAeA cocTaBJineT 0 , 8 ... 1,3 Tu ( 50 ... 
78 mhh -1 ); Ann rpy30Bbix aBToMofiHAefi 
— 1 , 2 .. . 1,8 Tu ( 75 ... 110 mhh -1 ), a qacTOTa 
Koaie6aHHfl HenoApeccopeHHbix Macc Q K Ann 
nerKOBbix aBTOMoOHAefi 8 ... 12 fu ( 500 ... 



750 mhh ') , Ann rpy30Bbix a btom o6h Ae ft 
6, 5.. .9 Tu (400.. .550 mhh -1 ). 



§ 75. CBo6oAHbie KOJie6aHHn 

c yqeTOM 3aTyxaHHn 

IlpaKTHqecKH b npouecce KOAe 6 aHHfi Bcer- 
Aa npoHCxoAHT paccenHHe SHeprHH h nosTo- 
My CBoSoAHbie KOJieOaHHn (t. e. Kojie 6 aHHH, b 
npouecce KOTopwx nocAe nepBoHaqajibHoro 
B 03 MymeHHH K CHCTeMe SHepTHH He nOABO- 
AHTcn) HBAHIOTCH 33 Tyxai 0 mHMH. 

Chaw conpoTHBAeHHH, Bbi3biBaiouiHe npeB- 
paiueHHe MexaHHqecKoil aHeprHn b TenAOTy, 
qTO npHBOAHT K 3aTyX3HH10 KOAefiaHHH, 
pa3AHqHW no CBoefi npnpoAe. B noABecxe sth 
chaw B03HHKaioT b pe3yAbTaTe pafiOTW aMOp- 
TH33TOpOB, MOKAHCTOBOrO TpeHHH B peC- 
copax, TpeHHn bo BTyAKax, mapHHpax h Ap. 
PaccenHHe 3HeprHH opohcxoaht Taxxce h b 
pe3yAbTaTe Ae^opMaunfi uihh. 

Chaw conpoTHBAeHHH a MopTH33TopoB 
moxcho b nepBOM npn6AHH(eHHH cqHTarb npo- 
nopuHOHaAbHWMH cxopocTH nepeMemeHHn 
z — l noApeccopeHHofi Maccw OTHOCHTeAbHO 
HenoApeccopeHHoil. Taxoe *e AonymeHHe 
MOweT 6wTb npHHHTo h b CAyqae, Korua 
rauieHHe KOAefiaHHfi npowcxoAHT qacTHqHO 
B pe3yAbTaTe ConpoTHBAeHHH aM0pTH33T0- 
pOB, qacTHqHO b pe3yAbTaTe MenuiHCTOBoro 
TpeHHn b peccopax, a b ApyroM cAyqae — 
coqeTaHHn conpoTHBAeHHH aMopTH33TopoB c 
TpeHHeM b mapHHpax pwqaroB noABecKH. 
C HeKOTOpWM npHOAHHCeHHeM MOJKHO TaKJKe 
AonycTHTb nponopunoHaAbHocTb MextAy ch- 
A3MH COnpOTHBAeHHH, BW3WB3101UHMH rauie- 
HHe KOAefiaHHft B UIHHaX, H CKOpOCTblO Ae- 
4»OpMaUHH UIHH. BeAHHHHa 3THX CHA 3Ha- 
qHTeAbHO MeHbme, qeM cha conpoTHBAeHHH 
noABecKH, h <5ucTpo yMeHbuiaeTCH c yBeAH- 
qeHHeM cxopocTH xaqeHHn KOAec. rioaTOMy b 
AaAbHefiuieM 6yAeM yqHTWBaTb TOAbxo pac- 
cenHHe sueprHH b noABecxe. 

PaccMOTpHM c yqeTOM 3aTyxaHHH KOAe6a- 
HHH CHCTeMy (pHC. 136), COOTBeTCTByiOUiyiO 
noApeccopeHHofi h HenoApeccopeHHoil Mac- 
caM AByxocHoro aBTOModHAH, y KOToporo 

By 1 . 

B 3tom CAyqae ABH*eHHe noApeccopeHHofi 
Maccw MOxxeT 6wTb onncaHo ypaBHeHHeM 





Ceo6odnue KOAedanun c yneroM 3aryxaHUJi 
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Phc. 136. Cxexia ajih p^cieta 3atyxaioiUHx KanefiamiH 



mjz + k{z — S) + c p ( 2 — C>=0; (312) 

ABH*eHHe HenoApeccopeHHoft Maccu — 
ypaBHeHHes* 

m H nt* - k(z -£)- c p (z - S) + Cu,£ = 0. (31 3) 

K o 94) $ H u H e H T Heynpyroro co- 
npoTHBJieHHfl noflBecKH k xapaicre- 
pH3yeT ee cnocoSHOCTb pacceHBaTb MexaHH- 
necKyio SHeprHio, 3anaceHHyio ynpyrHMH 3Ae- 
MeHTaMH noABecKH b pe3yjibTaTe Ae$opMa- 
uhh hx BHeuiHHMH cmiaMH (npeBpamaTb Me- 
xaHHHecKyio SHeprHio b TeruioByio) . Oh 
HHCJieHHo paBeH cnjie Heynpyroro conpo- 
THBJieHHH, B03HHKaiomeft npn nepeMemeHHH 
noApeccopeHHOH Maccu OTHOCHTeJibHo He- 
noApeccopeHHOH co CKOpocTbio 1 m/c. Pa3- 
MepHOCTb K03(J)(})HIJ,HeHTa k — H*c/m. . 

Ecjih o(5e nacTH ypaBHeHHH (312) pa3Ae- 
jiHTb Ha m na , a ypaBHeHHH (313) — Ha 

m„n, to nojiynaTCH OTHOiueHHH ho=k/m„ a 
h h K =k/m m , KOTopbie Ha3WBaiOT nap- 
UHaJIbHblMH K O 9 (J) (J) H U H e H T a M H 

conpOTHBJieHHH noflBecKH (hx pa3- 
MepHOCTb c -1 ). yqHTbiBan BBeAeHHbie paHee 
o6o3HaneHHH aah napunaAbHUx MacTOT noA- 
peccopeHHoft h HenoApeccopeHHoft Macc, no- 
jiyMHM ypaBHeHHH, onncuBaiomHe KO/ieGaHHH 
CHCteMbl, n0Ka33HH0H Ha pnc. 136 



Z+hoi + <o 2 oZ-h 0 £- <o§C=0; (314) 

£+fc K £-fco 2 S-/i K 2 -<D 2 2 = 0. (315) 

H 3 paBeHCTB (314) h (315) CAeAyeT, *m> 
KOAeOaHHH noApeccopeHHUx h HenoApec- 
copeHHbix qacTefl 0 Ka 3 UBai 0 TCH b 33 hmocbh- 
33 HHWMH. B § 74 6 mao n 0 Ka 3 aH 0 , *rro npn 
KOAeOaHHHX 6e3 33 TyX 8 HHH B 33 HMHblM BAH- 
HHHeM noApeccopeHHbix h HenoApeccopeHHbix 
Macc bo MHornx cjiynanx mo>kho npeHeCpeub. 
B 3 tom CAynae b ypaBHeHHHX (314) h (315) 
6e3 cymecTBeHHoft norpeuiHOCTH mo>kho hc- 
KAIOMHTb MAeHbl, On pe ABA HK)LU,He CBH 33 H- 
HOCTb 3 THX ypaBHeHHft, T. e. B ypaBHeHHH 

(314) CHHTaTb paBHbIMH HyAK) HAeHbl, COACp- 
Hiamne mhokhtcah £ h £, a b ypaBHeHHH 

(315) — HAeHbi, coAepncamne mhokhtcah ? 

H 2 . 

JXjih ypaBHeHHii, noAyqeHHUx b pe 3 yAbTa- 
Te HCKAKmeHHH yKa 3 aHHbIX HAeHOB H 3 pa- 
BeHCTB (314) H (315), C 0 CT 3 BHM COOTBetCT- 
ByiomHe xapaKTepncTHqecKHe ypaBHeHHH: 
s 2 -|-/ios+(o 2 o~0; s 2 i-(-AkSi-|-w 2 k :== 0. 

Ecah co 2 o>/i 2 o /4 h o) 2 k >/i 2 k / 4 , to peuieHHH 
xapaKTepHCTHMecKHx ypaBHeHHii hmciot CAe- 
Ayiomuii bha: 

s— — 0,5 /i 0 ±0,5i -^4o>o— hi ; 
s,= — 0,5 h K ±0,5i 2 — /i 2 , 

rAe i = V — 1 . 

TaKHM XapaKTepHCTHMeCKHM ypaBHeHHHM 
cooTBeTCTByiOT CAeAyiomne peuieHHH ah 4 >- 
(JjepeHunaAbHHx ypaBHeHHH, onncuBaiomHX 
CBofioAHwe KOAe 6 aHHH npn hbahukh Heynpy- 

THX COnpOTHBAeHHH 

z=\c x cos (to/)+c 2 sin (to/)] exp ( — 0,5 /i 0 /) ; 

(316) 

£=[c', COS (»*/)+ c 2 sin ( w i 0 ] x 

Xexp(— 0,5 /i K /), (317) 

rAe o) = 0 , 5 ^/ 4 co 5 — hl = (j) 0 ^J\ — tf > 2 — 

qacTOTa KOAe 6 aHHii noApeccopeHHOH Maccu 
c yneroM 3 aTyxaHHH (i|)o= /io/2a>o — otho- 
CHTeJlbHblH K 03 (JxJ)HUHeHT 3 a T y- 
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x a h h h K 0 jie 6 aHHfl noApec- 
copeHHofi Maccu); 

o)' k = 0,5 V 4<0 ? — A K = a) K ‘\/ 1 — ^ k 

qacTOTa Ko/ie6aHHH HenoApeccopeHHofi 
Maccu c yqeTOM 3aTyxaHHH {^ K =h^/2ia K — 

O T H O C H T e J1 b H hi H K O 3 (j) (f> H U. H e H T 

3aTyxaHHH HenoApeccopeHHoA 
Maccu); ci, C 2 ,.ci\ c-i — npoH3BOAbHue 
nocTOHHHue, 3aBHCHUwe ot HaqaAbHbix yc- 

JIOBHH. 

YAOUSHee 3aM6HHTb npOH3BOJlbHbie noc- 
TOHHHbie Cl, C 2 , Cl', C< 2 * ApyrHMH, CBH33H- 
HhiMH c hhmh cAeAyiomHM o6pa30M: 
Ci =/l z sin<po; C 2 =A 2 cos<po; c? = -4jsin(p K ; 

HaqajibHaa aMnaHTyaa 3aTyxaHHH KOJie6a- 
hhh nOApeccopeHHoA Maccu; 

A e==V ( c i) + ( c 2 ) — 

HaqajibHaa aMiuiHTyna (aMiiAHTyAa 3aTyxa- 
hhh) HenoApeccopeHHofi Maccu; <p 0 =arctg 
(ci/cz) • — HaqajibHUH (|)a30BuA yrOA KOAe- 
6aHHH noApeccopeHHoft Maccu; cp K =arctg 
(ci7c 2') — HaqajibHbifi (})a30BUH yrcwi KOAe- 
6aHH A He nOApeccopeHHoA Maccu). 

IlocAe noACTa hobkh hx b paBeHCTBa 
(316) h (317) noAyHHM 

2 =sin((o^-pq)o)exp(— 0,5AoO; (318) 

C = sin(o>K t + <p*)exp( — 0,5h K t). (3 1 9) 

HaaaAbHaa aMiuiHTyAa h HaqajibHuA 4>a- 
30 buA yroA MoryT 6uTb HaAAeHU, ecAH H3- 
BecTHU HaqaAbHue ycAOBHH. 

PaCCMOTpHM KOAe6aHHH, KOTOpUe B03HH- 
KaioT nocAe xoro, Kan noApeccopeHHan Mac- 
ca 3a cqeT Ae<|>opMauHH ynpyroro SAeMeHTa 
noABecKH 6uAa nepeMemeHa Ha BeAHqHHy 
Zo h OTnymeHa, t. e. KorAa npH /=0 

Z=Zo, 2=0. 

OoAb3yHCb paBeHCTBOM (316), HaHAeM 
Ci=2 0 , a npOAH(}>4)epeHUHpoBaB paBeHCTBO 
(316) c yqeTOM HaqaAbHux ycAOBHA h HaA- 
A^HHorb 3HaqeHHH c\, noAyqHM c^—hozoj 

/2o> « tpoZo . 

Toraa.A=^Jc 2 l +c 2 2 =z oA j\+y 2 0 ; 
tg <Po = c, / c 2 = l/tpo . 



Ecah Heynpyroe conpoTHBAeHHe OTcyTCTByeT, 
t. e. ho = Q , to t|?o=0; ax=&>o; 4 2 =2o; 
<po=90°; 2=2ocos(too0- 

CAeAOBaTeAbHO, npw HaAHqHH Heyiipyrax 
conpoTHBAeHHA b KOAe6aTeAbHoA cHCTeMe 
yMeHbiuaeTCH qacTOTa Koie6aHHA h yBe- 
AHqHBaeTCH ‘HaqaAbHan aMnAHTyAa TeM b 
6oAbiueA CTeneHH, qeM OoAbiue OTHOCHTeAb- 
HUA K03(j)(J)HLI,HeHT 33TyX3HHH Ipo. 

HaAHqHe b (})opMyAe (318) h (319) mho- 
>KHTeAa exp(— 0,5/if) yKa3UBaeT, hto c Teqe- 
HHeM BpeMeHH pa3Max KOAe6aHHA HenpepuB- 
ho yMeHbiuaeTCH, IlpocAeAHM, Kax y6uBaioT 
pa3MaxH K0Ae6aHHH noApeccopeHHux Macc b 
pe3yAbTaTe acActbhh Heynpyrnx cha conpo- 
THBAeHHH b noABecxe. noAb3yacb ypaBHeHH- 
eM (318), HaAAeM OTHOiueHne MeacAy KOAe- 
OaHHHMH, OTAHqaiOUIHMHCH npOMe>KyTKOM 
BpeMeHH, paBHUM nepHOAy KOAeOaHHH 
To = 2n /( n . 

OTKAOHeHHH, COOTBeTCTByiOmHe BpeMeHH 
t = nTo { ft — a io(5oe ueAoe hhcao), z n = 
= /4 2 sin(2jt„ -J- q) 0 )exp( — 0,5nhoT 0 ) = /4 2 X 
Xsimpoexp( — 2nm|>o)„ rAe tyo = ho / 2 < o . 

QrKAOHeHHe z n+ 1 , cooTBeTCTByiomee Bpe- 
MeHH t ={ n + l ) T 0 , z„+i=/l 2 sin{2ji(n-H)-f 
-j-q>o]exp[ — 0,5(« + l)fto7’ 0 ] = >l 2 sin<poX 
X exp [ — 2 n(rt -f 1 X> 0 ]- 

OtHOUieHHe npeAUAymeix) OTKAopeHHH k 
nocAeAyiomeMy, ecAH npoMea<yTOK BpeMeHH 
MeacAy hhmh paBeH To, 6yAeT thkhm: 

2 rt / 2 n+ i = 1 /exp( — 2a;q)o) = exp2 

CAeAOBaTeAbHO, npw HaAHqHH b KOAefia- 
TeAbHOA CHCTeMe conpoTHBAeHHA, nponopuH- 
OHaAbHUX CKOpOCTH KOAe6aHHH, OTKAOHeHHH 
yCuBaiOT no reoMeTpHMecKoA nporpeccHH, 
HMeiomeA 3HaMeHaTeAb p=exp2A\|)o. HacTO 
b KaqecTBe xapaKTepHCTHKH 33TyxaHHH pac- 
CMBTpHBaiOT He OTHOUieHHe Zn/Zn+U a ero 
AorapH(|)M — AOrapH(|)MHqecKHA AexpeMeHT 
KOAe6aHHA 

8= ln 2 rt/z„ + 1 =2«tJ>o. 

npn pacqeTe napaMeTpoB aaTyxaHHH ko- 
AeCaHHA HenoApeccopeHHUx Macc, npHMe- 
hhh aah ypaBHeHHH (317) Ty *e MeTOAHKy 
peuieHHH, hto aah ypaBHeHHH (316), HaA- 
AeM 



£*/£„+ i=exp2m|>K. 





BunyotcdeHHUe KOAeOanux 
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Y coBpeMeHHWx aBTOMo6HJiefi c yAOBJie- 
TBOp-HTeJlbHUMH raCHIAHMH CBoftCTB3MH 

t|>o=b,15...0,25; t|?K= 0,25.. .0,45. IlpH xhkhx 

3H346HHBX t |?0 H tJ) K 3aTyxaHHe KCWieGaHHH 
npOHCXOflHT ^OCTaTOHHO CbICTpO. ECJIH 

4*0= 0,2. to p=3,56, t. e. nocjie KaxtAoro 
nepnoiia KOJiefiaHHa yMeHbuiaiOTCH b 3,56 pa- 
38, nocxe AByx — b 3,56 2 (b 13 pa3), noae 
Tpex — b 3,56 3 (b 45 pa3) h t. a. YMeHb- 
uieHHc* qacTOTU Kojie6aHHH h yBexnqeHHe 
hx HaqaabHofi aMnAHxyAU npH xaK»x 
3HaqertHHx opo h noAyqaioTCH He3Ha- 
qHTejibHHMH. IlpH i|?o=0,2 qacxoxa w 3axyxa- 
K>mnx kOaedaHHH yMeHbiuaexca no cpaBHe- 
hUio c wo JiHuib Ha 2 %. npH6AH3Hxenb- 
ho Ha crojibKo *e yBeAHqHBaeTcn HaqaAb- 
Han aMliAHTyAa 3aryxaioin,HX KOjieGaHHH no 
cpaBHeHHio c HaqajibHbiM OTKJiOHeHHeM noA- 
pec^opeHHofl MaccH. noaroMy 6e3 6oAbinoA 
norpeuiHocTH npH nandoxee qacTO npHMfe- 
HHeMfalX OXHOCHXeAbHbIX K03(p(pHUHeHxaX 3a- 
TyxaHHH BJiHHHHeM 3aTyxaHHH Ha qacxoxy 
KOJieSaHHH h HaqajibHyio atunjiHryAy Kone- 
6aH«fi mo>k ho npeHe6peqb. 

B HacTOHmee BpeMH Ha HeKOropbix aBxo- 
moChahx HaxoAHT npHMeHeHHe rHAponneBMa- 
THqecKHe noABecKH, nosBOAHiomHe 3Haqa- 
TeAbHO CHH3HTb qaCTOTbl KOAC63HHH nOA" 

peccopeHHHx Macc (ao 0,5.. .0,8 Tu aah 
A erKOBbix h 0,8... 1,2 Tu aah rpy30Bbix aB- 
tomoShacA). B 3thx cAyqanx npHMeHHiOT 
aM0pTH3aT0pW CO 3HaqHTeAbHO OoAbLUHMH 
OTHOCHTeAbHbiMH K03(p(pHUHeHxaMH 3aTyxa- 
hhh (4>o=0,6...0,4). IlpHMeHeHHe noABecoK 
C T3KHMH xapaKTepHCTHKaMH n03BOAHeT 
CymeCTBeHHO nOBUCHTb CKOpOCTH ABHXeHHH 
no AOpOraM C 60AbLUHMH HepOBHOCTHMH npH 
ycaoBHH o6ecneqeHHH 3HaqemiA bhCpocko- 
pocxeA h BH^poycKOpeHHH noApeccopeHHHX 
h HenoApeccopeHHbtx Macc, He npeBbima- 
K)LU,HX HOpMHTHBHbie. 

§ 76. BuHymAeHHue KOjie6aHH$i 

IlpH ABHHceHHH Ha 8BTOMo6HAb qepea ero 
Koaeca AeAcxByioT nepeMeHHbte no BeAHqHHe 
CHAbI B3aHMOA6HCTBHH C AOporOH. KOAe6a- 

hhh cHCTeMW noAAeAcTBneM nepeMeHHbix cha 
H 33blB8iOTCH BblHy>KAeHHbIMH. 

XapaKTepHCTHKH 3 thx KOAe6aHHA onpeAe- 
AHIOTCH COqeTaHHeM CBoACTB KOAe6aTeAbHOfi 




Phc. 137. CxeMa hcpobhocth 

CHCTCMbl H 33KOHOB H3MeHeHHH BHeiilHHX Bbl- 
HyxiAaiomHx chji. 

MnKponpo4»HAb AoporH npeACTaBAHef co- 
6oA cAyqaAHbiA Ha6op BbicxynoB h BiiaAHH 
pa3AM4HOfii Bbjfcotw pTAy6Hrtbi, pacnoAoaceH- 
Hbix Ha paaAHHHblX pafcCTOHHHHX. npH ABH- 
>KeHHH B03HHK3IOT CAyqaHHbie B03MymeHHH, 
Bbi3WBaK)mHe BWHyjKAeHHwe KoAe(5aHHH cxy- 
^afiHoro xapaKTepa. 

/J.AH BblHCHeHHH (pH 3H He CKO A CyiHJHOCTH H 
OCHOBHUX 3aKOHOMepHOCTeH BbIHyXABHHbIX 
KOAeSaHHH 3btomo6hah BHaqaAe 6yAeM HAe- 
aAH3HpOB3Tb AOpory, cqHTan ee MHKponpo- 
(pHAb COCTQH LU.HM, H3 CHHyCOHAaAbHbIX HepOB- 

Hpcrefi (boah). Tl pH ABHAteHHH no ^awAoA 
H 3 TaKHX, HepOBHOCTefl aBTOMOCHAb HCnblTU- 

Baex rapMOHHqecKHe Bp3Myxu.eHHH. ByAeM 

paccMaTpHBaTb KpAedaHkH aBXOMo 6 HAH, y 
Koxoporo 8 y — 1, npn ABHxceHHH no Aopore, 
Bbi3biBaiomeH BWHyjKAatomHe chau, H3Me- 
HHiomHecH no rapMpHHqeciKOMy 3aKOHy. 3xo 
cooTBexcxByeT AonymeHHio, qxo KOHxaxx ko- 
Aeca c noBfepxHocxb'io Aoporn npoHcxoAHx 
B OAHOfl X0 ^k6. 

Ecah 3,a Ha^aAO oxcqexa cqHxaTb aho boa- 
Hbi (pnc. 137), xo reKyman pepxHKaAb- 
Han KoopAHHaxa. . g npoAOAbHOro ceqeHHH 
AoporH onp.eAeAHeTCH ypaBHeHHeM 

q— 1 -*cos(2«x//b) ] , 

rAe q$ — aMnAHxyAa boahh; x — aOcuncca 
XoqKH, aah KoxppoA onpeACAHexcH q\ U — 
AAHHa BOAHH. IlpH paBHOMepHOM ABHXC.eHHH, 
KorAa x=vt 

q=qo [ J — cos (2^^/^)] ^ Vo 1 1 ^cos (W)] , 

PAe v=2ji y/l B — qacxoxa A e AcXBHH B03My- 
maiomeA chau. 

PaCCMOXpHM BblHy>KAeHHb)e KOAeCaHHH chc- 
xeMbi, npeACxaBAeHHoA ria pnc. l 38. YpaB- 
HeHHe ABH>KeHHH noApeccopeHHOH Maccbl 
CyAex HMeTb TanoA *e bha, xaK h npn 
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Phc. 138. CxeMa ajim pacnera BUHyjKAeMHux 3aTy- 
xammMX KOJiefiaHHfi 



CB 06 oflHHX KOJieGaHHHX [CM. paBeHCTBO 

(297)]. 

npH COCTaBJieHHH ypaBHeHHH ABH>XeHHH 
HenoapeccopeHHOH Maccw cjiejxyer yqHTbi- 
BaTb, mto oziHOBpeMeHHo c nepeMeiueHHeM 
HenoApeccopeHHOH Maccbi Ha BejiHHHHy £ 
npoHcxo^HT nepeMemeHHe Ha BejmqHHy q 
ToqKH KOHTaKTa KOJieca c Aoporofi, t. e. hh>k- 
Hero KOHua npy>«HHbi, 3aMeHHioiueH uiHHy. C 
yqeTOM 3Toro ypaBHeHHe ABHixeHHH HenoA- 
peccopeHHOH Maccbi 6ya,eT t3khm 

m„„c - k(z - £) - c P (z - 5) + cj£ -q) = 0. (320) 
YpaBHeHHH (297) h (320) hbahiotch cbh- 

33 H HbIMH, qTO yxa3blBaeT Ha B3aHMH0e BAH- 
HHHe KOJie6aHHH noApeccopeHHHx h HenoA- 
peccopeHHbix Macc. IlpH H3yqeHHH cbo6oa- 



hhx KOJieOaHHH 6 mao noKa3aHO, hto bo mho- 
thx cjiyqanx thkhm B 3aHMOBAHHHHeM mo>kho 
npeHeOperaTb. IlpHMeM AonymeHHe, hto stot 
BUBOA CnpaBeA^lHB H AJIH BblHy>KAeHHblX 
KOJie6aHHH. TorAa o6a ynpyrnx SAeMeuxa 
(Cp H Cm) MO>KHO 33MeHHTb OAHHM, 
HMeiOLAHM npHBeACHHyiO >KeCTKOCTb Cnp, H 
paccMaTpHBaTb KOAeSaTeAbHyio CHCTeMy c 
oahoh CTeneHbio cbo 6 oau (BepTHxaAbHoe ne- 
pewemeHHe Maccbi m na ), noKa3aHHyio Ha 
pHC. 139. 

KoAe6aHHe Taxon CHcreMbi onHCHBaeTCH 
ypaBHeHHeM 

m„ a z-\-k(z — q) + c n p(z — q)=0. (321) 

IlOACTaBHB B paBeHCTBO (321) 3H3qeHHH 
q h q h pa3AeAHB o6e qacxn Ha m „ a , riocAe 
npeo6pa30BaHHH noAyqHM 

z+/i 0 z-f w(;z = 

= Q°[-V sin ( v 0+ 1 — cos ( v 0] . (322) 

rAe ho=k/m aBL \ ft)o=c np /m na ; Q 0 = qoC np / 

m njl —qo<i>o. 

06mee pemeHHe 3 toto ypaBHeHHH HaftAeT- 
ch Kax cyMMa peuieHHH z 0 OAHopoAHoro 
ypaBHeHHH z + /toi + t*>o.z==0 h qacTHoro pe- 
uieHHH z 2 ypaBHeHHH (322). Ecah, Kax 3 to 
HM eer mccto b KOAeOareAbHbix cncTeMax, 
wo>0,5Ao, to peuieHHe OAHopoAHoro ypaB- 
HeHHH mowho npeAcraBHTb Tax: 

2 ,= [c jSin (co , f)-|-c 2 cos (to ,/)] X 
X exp ( — 0,5 h Q t ) , 




Phc. 139. CxeMa chctcmm c oahoA creneHbio 

CBO6OAU H ACMRl|KpOM 



rAe to , = 0 , 5 r\l . 

MacTHoe peiueHHe ypaBHeHHH ( 322 ) OyAeM 
HCXaTb, npHHHB 

2 2 =a+psin(v^)-]-Y co s(v/). 

rioACTaBHB • 3HaqeHHH 2 2 h ero nepBOH h 
BTO pOH np0H3B0AHblX B paBeHCTBO (322) H 
npHHHMBH BO BHHM3HHe, HTO /lo=2tyo0>o, 
HafiAeM 

a = Q 0 / w o* 
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„ ‘ o?-v 2 +4^v 2 

y~ 2 

(“o - v ) +- 4 *o t,, o v 

06mee peiueHHe ypaBHeHaa (322) 3ami- 
uieTCfl TaK: 

z = z , + z 2 = [c jSin (w ,/) + c 2 cos X 

X exp ( — 0,5ft 0 /)+a+ p sin (v/) + y cos (vt ) , 

. (323) 

r^e c\ h ci — npoH3BOJibHbie nocTOHHHbie, 
3aBHCHin,He ot HaaaAbHbix ycjioBHH. 

YAo6Hee ypaBHenne (323) npeo6pa30BaTb, 
cqHTaa 



p=z a cos<p v ; 



Y=z a sincp v . 



(324) 



TorAa ypaBHeHHe, ormcbiBaiomee BepTtf- 
KajibHbie nepeMemeHHH noApeccopeHHOH 
Maccbi b npouecce KOJieOaHHH, 3anHuieTca 
Tan: 



CorjiacHo paBeHCTBy (325) KOAeCaHHH, on- 
pe^ejiaeMbie nepBUM qjieHOM (hx Ha3HBaioT 

CB06oAHbIMH COnpOBOJKAatOIUHMH KOJieOaHH- 
hmh), c TeqeHHeM BpeMeHH 3aTyxaiOT, Tan 
mo qepe3 6oAee hah MeHee npoAOJDKHTejib- 
Hbifi npoMe>KyTOK. BpeMeHH hmh mohcho bo- 
o6me npeHe6peMb, cmiTaa, hto b aajib- 
HeftmeM ocTaioTCH TOAbKo KOJieSaHHH, onpe- 
AeAaeMbie nocAeAHHMH qjieHaMH, — ycraHO- 
BHBLHHeCH BblHyJKAeHHbie KOJieOaHHH. 

npH HX aHajIH3e yAOSHO nOAb30BaTbCH 
6e3pa3MepHUM» BejinqHHaMH. 06o3HaqHM 
Zv — Za/qo, ta e z v — OTHOCHTeAbHaa aMnAH- 
TyAa KOAeOaHHfi noApeccopeHHOH Maccbi. 
TorAa npHHHMaa bo BHHMaHHe (326) h to, 
mto Q 0 /cDo = <?o, noAyqHM 



z a /< 7 o = 1 + z v sin ( V ^ + ( Pv)i 

4^ 

— 

(« 



44 > oV 2 + t*>o 



(to^— v 2 ) 4-4i|)g(0 2 v 2 



(327) 



z==[c 1 sin (cdj^+CjCos (<o,/)] X 

X exp(— 0,5 V)+Qo/ o)§+z a sin(v/+(p v ) . 

(325) 

/Iah onpeAeAeHHH aMnAHTyAbi z a B03BeAeM 
b KBaApaT o6e qacTH KajKAoro H3 paBeHCTB 
(324) H CAOACHM HX 

P 2 +Y ! =Za(sin 2 tp v +cos 2 <p v )=4 ; 



z«=Vp 2 +y 2 - 

IlocAe noACTaHOBKH 3HaqeHHft pay. y^H- 
THBaa, hto Qo/a>l — qo, noAyqHM 



; 

K-v 2 ) 



+ ©0 



t 2 ) +4^0>y 



.(326) 



y>OA <p v Ha 3 HBaiOT 4 >a 30 BbIM yrAOM. JXjih 
ero HaxojKAeHHH pa 3 AeAHM BTopoe H 3 ypaB- 
HeHHH (324) Ha nepBoe 



tgq>, 



) 2_ v 2 +4iJ> 2 v 2 



— a 



rctg^ 



2ip 0 v J 

OJ 2 — v 2 +4tj> 0 v 2 

2t n v3 






ripn v=(Oo OTHOCHTeAbHaa aMnAHTyAa, 
KaK CAeAyer H3 cpopMyAbi (327), 

z v = (0,5 y^J+l) / o . (328) 

npH BHBOAe $opMyA aah pacqeTa aMnAH- 
TyA BWHyjKAeHHbix KOAedaHHH noApeccopeH- 
hoh Maccu 6bJAo npHHHTO AonymeHHe o 
tom, hto KOAe6aHHH HenoApeccopeHHbix Macc 
He bahhiot Ha KOAeCaHHH noApeccopeHHofl 
Maccbi. npH qacTOTax BMHy*AaiomHX bo 3- 
AeiicTBHH ot (0...0,5) d) K 3 to AonymeHHe He 
npHBOAHT k cymecTBeHHbiM norpeuiHOCTaM. 
npH 3HaqeHHHX V, 6AH3KHX C06CTBeHHfa(M 
qacTOTaM to K HenoApeccopeHHbix Macc, pac- 
qeT no (popMyAe (327) AaeT cymecTBeHHO 
3aHH>KeHHue 3HaqeHHa z v . BoAee TOHHbie 
3HaqeHHa OTHOCHTeAbHbix aMnAHTyA noApec- 
copeHHWx Macc mowho HaftTH, yMHOwaa 3Ha- 
qeHHH z v , noAyqeHHue no (popMyAe (328), 

Ha W k/V( W * — ' v2 ) 2 + 4t l , K (0 K v2 > 

aah yqeTa bahhhhh HenoApeccopeHHbix Macc. 

H3 aHaAH3a ypaBHeHHib (327) h (328) 

MOJKHO CAeAaTb CAeAyiOIUHe BblBOAbl 06 oco- 
OeHHOCTHX yCTaHOBHBUIHXCH BWHyHCAeHHbIX 
KOAefiaHHft: 
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IlAaBHocTb xoda, eu6pau,uu u uiyM 



ycTaHOBHBiuHeca BHHyttAfcHHbie KOJiefia- 
hhh npOHexoflflT c qaeroToA B03MymaiomeA 
CHAW. 3to oOpiHfi 33K0H BWHyXAeHHblX KO- 
jieOaHHft AHHeft.HoA KOjiefiaTejibHoA cncreMW, 
cnpaBeAJiHBbiH ne3aBHCHMO ot ycAOBHA, b xa- 
KHX OHH npOHCXQABT, H OT TOTO, HMeiOTCH 
ah b CHcreMe Heynpyrne conpoTHBAeHHH h 
xaxoBa hx BejiHMHHa; 

aMnJIHTyAa yCTaHOBHBHIHXCH Bbl Hy)K AC h- 
HWX KOJieOaHHft He 3aBHCHT OT BpeMeHH H 
ot HaqaAimwx ycAOBHA. C TeqeHHeM BpeMeHH 
OHa He H3MeHJjeTCH, h, cAeAOBaTeAbHO, yc- 
TaHOBHBUIHeCH BWHy*AeHHWe KOJieOaHHH 
npH HajiHMHH p cHCTeMe Heynpyrnx conpo- 
THBJieHHft He 3aTyxaioT, xax CBo6oAHwe xo- 
jieOaHHH; 

npH nOCTOHHHOM 3H3HeHHH t^o H (Do aMnAH- 
TyAa yCT3HOBHBIllHXCfl BbJHyxgxeHHblX KOJie- 
5aHHH noApeccopeHHofi Maccw 33 bhcht ot co- 
OTHOiueHHH Mexcay coGcTBeHHoft qacTOTofl h 
qacTOTofl B03MymeHHH. HaHfioxbuiHX 3Haqe- 
hhh aMnAHTyAa BWHy>KAeHHbix KOJiedaHHH 

(HH3KOMaCTOTHHH pe30HaHC) AOCTHTEeT npH 
3HaqeHHHx v, HecKoxbxo MeHbuiHX <ao- npH 
oGWHHWX AAH aBTOMOOHJieft 3HaqeHHHX 
ho h <oo pe30H3HCHaH qacTOTa jiHUib He3Ha- 
MHTeAbHO oTJiHqaeTCH ot <oo- HanpHMep, npH 
(d 0 =l Tu h iJjo= 0,2 HaHOojibuiaa aMnjiH- 
TyAa AOCTHraeTCH npH v Bcero AHiiib Ha 1 %. 
MeHbiueA, MeM <oo, a 3HaqeHHe aMnAHTyaw 
npH v=<oo OTJiHHaeTca ot HaHfiOAbinero Ha 
0,4 %. FIpw yBejiHmeHHH Heynpyroro conpo- 
THBAeHHH 3Ta pa3H«ua HeCKOJlbKO yBejIHHH- 
BaeTca. rioaTOMy aah onpeAeAeHHH pe30HaH- 
CHoro 3HaqeHH« orHOCHTejibHoft aMiuiHTyAbi 
2 V KOJieOaHHfi noApeccopeHHoA Maccw mohcho 
nojib30BaTbCfl 4>opMyAoA (328); 

AAH yCTaHOBHBUJHXCH BWHyjKAeHHbIX XOAe- 
6aHHH npH HaAHMHH HeynpyrHx conporHB- 
AeHHH xapaicrepeH cabht <j)a3 nepeMemeHHH 
OTHOCHTeAbHo BWHyxcAaiomeA CHAW, T. e. CH- 
HycoHAaAbHbie nepeMemeHHH noApeccopeH- 
hoA Maccw CMemeHU oTHOCHTeAbHO H3MeHe- 
HHH BepTHKaAbHoA OpAHHaTW MHXponpO(}>HAH 
Aoporn. 4>a30BbiA yroA npn 3aAaHHbix 3Ha- 
qeHHHX h 0 h <oo mchhctch c H3MeHeHHeM qa- 

CTOTbl B03MymeHHH. 

3Haa nepeMei|ieHHH noApeccopeHHWx 
Macc, MOXCHO HaATH BHfipOCKOpOCTH H BHfipO- 
yCKOpeHHH 




0 10 20 30 40 50 60 70 9,paA/c 

Phc. 140. AMnjiHTyAHO-««acTOTHa» xapanrepHcTHKa 
rpy30Boro aBTOMo6min 

z/qo = z v vcos(v/ + <p v ); 
z/qo= — 2 v v 2 sin(vfr <p y ). 

TeM *e 33KOH3M nOAMHHHIOTCH H BWHy>K- 
AeHHbie KOAe6aHHH HenoApeccopeHHoA Mac- 
Cbl. 

3aBHCHMOCTb aMnAHTyAHbix 3HaqeHHH ne- 
peMemeHHA, BH6pocxopocTeA h BHOpoycxo- 
peHHA xopoLuo xapaKTepH3yeT rpacjmx, 
Ha3UBaeMbiA aMnxHTyAHO-qacTOT- 
hoA xapaKTepHCTHKOH (AMX). 

Ha pnc. 140 npeACTaBAeHa AHX nepeMe- 
meHHA h BHfipoycKopeHHH rpy30Boro 3 bto- 
mo6hah. MaxcHMaAbHoe 3HaqeHHe z a /qo co- 
OTBeTCTByeT pe30HaHcy noApeccopeHHbix 
Macc (HH3KOqaCTOTHblA pe30HaHC <O 0 »v). 
npn qacTOTax B03 My me hhh , 6AH3KHX k co6- 
ct B enHbiM qacTOTaM HenoApeccopeHHoA Mac- 
cbi, h a GAiOAaeTCH He3HaMHTexbHoe yBeAHne- 
HHe nepeMeweHHA noApeccopeHHbix Macc, 
Bbi3B3HHoe BAHHHHeM Ha Hero HenoApecco- 
peHHbix Macc. ripH 6oAbuiHx qacTOTax B03- 
MymeHHH nepeMemeHHH noApeccopeHHW-x 
Macc CTpeMHTCH K HyAIO. 

nepeMemeHHH HenoApeccopeHHbix Macc 
HMeiOT ABa MaxcHMyMa: nepBbiA — npn hh3- 
KoqacTOTHOM peaoHaHce, Bbi3BaHHWH bahh- 
HHeM KOAe6aHHA noApeccopeHHoA Maccw Ha 
HenoApeccopeHHyio, a BTOpoA — b oCAacTH 
coBnaAeHHH qacTOTW B03MymeHHH c co6ct- 
BeHHoA qacTOToA HenoApeccopeHHoA Maccw 
(BwcoKoqacTOTHwA pe30HaHC v=<o K ). 

B HexoTopbix CAyqanx aMnAHTyAa nepeMe- 
meHHA HenoApeccopeHHbix Macc, cootbctct- 
Byioman HH 3 KoqacTOTHOMy pe 30 HaHcy, mo- 
»eT npeBbiinaTb aMnAHTyAy, cooTBeTCTByio- 
myjo BwcoKoqacTOTHOMy pe 30 HaHcy. 

AMnAHTyAa ycKopeHHH noApeccopeHHWx 
Macc Taioxe HMeeT ABa MaxcHMyMa. YBeAH- 
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MeHHe 3T0H aMrUlHTyflbl npH BblCOKOqapTOT- 
HOM pe30HaHCe Ofi'bHCHHeTCH BJIHHHHeM ne- 
noApeccopeHHOH Macebi. Bjihhhhc Henoapec- 
copeHHoft Maccbi Ha ycKopeHne noapeccopeH- 
hoh 3HaqHTejibH0 Oojibine, qeM Ha nepe- 
MemeHHe. 3to cBH3aHO c TeM, mto aMnjiH- 
Tyaa ycKopeHHH BKaioqaeT b KaqecTBe 
MHOHiHTe^H KBaApaT MaCTOTbl, B CBH3H C qeM 
pe30HaHCHbie ycKopeHHH HenoapeccopeHHbix 
Macc 3HaqHTeJlbHbI. 

AMnjiHTyAHbie 3HaqeHHH nepeMemeHHH, 
BHfipoyCKOpeHHH H BHfipOCKOpOCTeH yMeHb- 
uiaiOTCH c yBejinqeHHeM Heynpyrwx conpo- 
THBJieHHH, xapaKTepH3yeMbix napu,HajibHbiMH 
K094>4)HUHeHTaMH COnpOTHBJieHHH nOflBeCKH 
ho H h K HJ1H OTHOCHTejlbHblMH KOStjH^HUH- 
eHT3MH 33TyXaHHH t|) 0 H ty K . 

HanpnMep npH yBeaHqenHH OTHOCHTeabHO- 
ro K034>4>HUHeHTa 3aTyxaHHH noapeccopeH- 
HOH Maccbi 3j?o B HHTepB3/ie 0,2.. .0,4 aMnjlH- 
Ty^Hoe 3HaqeHne nepeMemeHHH h ycKopeHHH 
noApeccopeHHOH Maccbi npH HH3K0qacT0TH0M 
pe30HaHce yMeHbinaeTca noqTH b 2 pa3a. 

HacTOTa B03MymeHHfl 33 bhcht ot aannw 
/ B HepOBHOCTeii H CKOpOCTH flBHJKeHHH 3BT0- 
mo6hjih. 

riyTb, AJIHHa KOTOpOrO / B , npH CKOpOCTH 
ABH>KeHHH v 6yaeT npoH^eH 3a BpeMH t=l^/v. 
J3,JIHHa l B paBHa aJIHHe BOJIHbl HepQBHOCTH, 
nosTOMy i—To= 2 n/v (rae To — nepHQa h 
v — qacTora B03MymeHHH). noacraBaHH 
3HaqeHHe t h peuiaa ypaBHeHne OTHOCHTeab- 
ho v, nojiyqHM ypaBHeHHe npaMoii, npoxoaa- 
mefl qepe3 Haqaao KoopanHaj c ochmh 
v h v (pHC. 141 ), y=/ e /(2jiv). 




Phc. 141. rpa<t>HK fljin onpeaejieHHA pe30Hattctibix 
CKOpoCTeH ABHXteHHfl 



rioj]b3yflcb rpacpHKOM pwc, 141, mojkho 
jp.H HepOBHOCTeH pa3J!KqH0H AJ1HHW onpe- 
A6 J1 HTb; CKOpOCTH., COOTBCTCTByiO LU,He B03- 
HHKHOBCHHK) HH3K0qaCT0TH0r0 H BblCOKO- 
qac^OTHoro pe 30 HaHC 0 B. 3 amTpHX 0 BaHHaa 
30Ha COOTBeTCTByeT ABHJKeHHJO C SKCrUiy- 
aTau,HOHHbJMH cKopocTHMH b npeaeaax 

KaK 1 6buio OTMeqeHO b Haqajie stoto na- 
parpacpa, peajibHbiH MHKponpotpHab npea- 
CTaBJineT co 6 oh cjiyqaflHoe coqeTaHHe BbicTy- 
noB h Bna^HH, rio's'rotay BbiHyjKaeHHwe 

KOJie 6 aHHH asTOMoOnaa MoryT 6 biTb oueHeHH 
MeTO^aMH TeOpHH BepOHTHOCTeH. npH 3 T 0 M 
b KaqectBe xapaKTepHCTHKH aopo>KHOH no- 
BepxHocTH Hchojib 3 yiot ee cneKfpaab- 
nyio njiOTHOCTb 5 ^/ b ) — HenpepbiB- 
Hyto 4 >yHKUHio, xapaKTepHsyiomyK) pacnpe- 
aeaeHHe awcnepcHfi bwcot HepOBHOCTeii no hx 
AJ iHHe. Ajih oOwqHbix aopor o 6 mero noab 30 - 
B 3 HHH ee MOHCHO annpOKCHMHpOBaTb eAH- 
HOlfi 3 aBHCHMOCTbK) 

S,(X) = Al^, 

rae X=*l// B — nyTeBan qacTOTa; N — noKa- 
aatejib CTeneHH, xapaKTepHsyioiuHH boji- 
HHCTOCTb aopOTH (b nepBOM npH6jlH>KeHHH 
a/in Bcex aopor Nm 2 ); A — hoctohh- 
Han (MeHHeTCH b uiHpOKHx npeaejiax aaxxe 
aaa oahoh aoporn b 33bhchmocth ot ee 
coctOhhhh: aaa aoporn c ac 4 >aabT 06 eTOH- 
HblM nOKpHTHCM B OqeHb XOpOUieM COCTOHHHH 
A=± 1,3 cm 3 , a aaa Toft ace aoporH b cpeaHeM 
COCTOHHHH i4 = 22,3 CM 3 ). 

Jl,jm onncaHHH B03aeftcTBHH aoporn Ha 
aBTOMOSHJIb npH pa3aHqHHX CKOpOCTHX aBH- 

a<eHHH HeoCxoaHMO nepefira ot 4>yHKUHH no 
npoTHa<eHHOCTH k cj)yHKHHH no BpeMeHH. 
ripH nOCTOHHHOH CKOpOCTH aBHXKeHHH qaCTO- 
Ta B03.MymeHHH HBaaeTca (pyHKUHeB aaHHbi 
HepoBHOCTH v = 2 nv/l e h cneKTpaabnyp (pyH- 
kuhio mo>kho npeo6pa3o'BaTb 5 9 (v) = y4 / v , ~ A, 

(rae A'=Av n ~^2ji n ~ 1 Haw npn N=2, A'= 
— Av2ji ), npnqeM 

OO 

$S„(v)rfv = D q =* o 2 qcp , 

0 

rae D q — awcnepcHH bhcot HepoBHOCTen 
aoporn; a^cp — cpeaHee KBaapaTHqecKoe 
3HaqeHHe bbicot HepOBHOCTeH. 
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riAaenocTb xoda, eu6pau,uu u iuyM 



B COOTBeTCTBHH C (J)H3HM6CKHM CMbICAOM 
nojiyqeHHoro Bwpa^eHHH Ha KOJieca aBTO- 
M06HAfl B Ka>KAWH MOMeHT BpeMCHH ^.eficTBy- 
eT B03MymeHHe, cojiepjKamee OAHOBpeMeHHO 
Bee MaCTOTbl, a HHTeHCHBHOCTb B03A6HCTBH H 
AAfl Ka>KAOH MacTOTbi v, nponopuHOHaAbua 
KOpHIO H3 OpjlH H3T (^yHKUHH S 9 (v,). 

ripH paCCMOTpeHHH BblHyjKfleHHbJX KOAe- 
6aHHH aBTOMOfiHJIH, B03HHKaK)UI,HX npH J3.BH- 
>KeHHH no CHHyCOHflaJlbHblM HepOBHOCTflM, 
6 hah BbiBejieHbi ypaBHeHHH, onpeaejiniomHe 

OTHOCHTejIbHbie BeJlHMHHbl aMnAHTyA, CKOpOC- 
Ten h ycKopenHH noApeccopeHHOH Maccw b 
3aBHCHMOCTH OT napaMeTpOB nOflBeCKH 3BT0- 
M06 hAH H HepOBFIOCTH. no 3THM ypa BHeHHHM 
crpOHJiacb aMnjiHTyAHO-nacroTHaH xapaKTe- 
pHCTHKa. 3 to 03HaqaeT, mto aah 3aAan- 
Hofl KOAefiaTejibHofl cncreMW mojkho noAy-, 
4HTb MOAyAH nepeAaTOMHbIX C|)yHKHHH, t. e. 
aHajiHTHqecKHe Bbipa*eHHH, c noMombio 
KOTopbix onpeAeAHFOTCH nepeMemeHHH h yc- 
KOpeHHH Macc B 3aBHCHM0CTH OT H3MeHCHHH 
4>yHKU.HH npo4>HAH AoporH q(t). 

nepeAaTOMHaH 4>yHKUHH no ycKopeHHio 
AAfl 3aAaHHOH qacTOTbi npeACraBAHeT coCofi 
KBaApaT opAHHaTH aMnAHTyAHO-qaCTOTHOH 
XapaKTCpHCTHKH, UTO n03B0AfleT AAH KaJKAOF* 
qacTOTW v, onpeAejiHTb cneKTpaAbHyio nAOT- 
HOCTb yCKOpeHHH 

Sj(v)=l-f(v)l 2 S» • 

Ecah npoBecTH pacqeT Sz(v) aah Bcero 
pafioqero AHana30Ha qacTOT v„ to noAyqHM 
pacnpeAeAenne AHcnepcnft ycKopeHHH Ky30Ba 
3 btomo6hah b 33AaHHOM AHana30He qacTOT, 
C nOMOLUbFO KOTOpOrO MO)KHO OUeHHTb nAaB- 
HOCTb XOAa. 

§ 77. Bn6pauHH h iuyM 

KpoMe KOAe6aHHH noApeccopeHHbix h He- 
noApeccopeHHbix Macc, BW3biBaeMbix B3aHM0- 
AefiCTBHeM KOAeC C HepOBHOCTHMH MHKpO- 
npo4>HAH AoporH npH ABHJKeHHH aBTOMOdHAH, 
B03HHKai0T eiUe BHdpaUHH OTAeAbHbIX 3Ae- 
MenTOB ero uiaccH h Ky30Ba b uihpokom 
Anana30He qacTOT ot cahhhu ao HecKOAbKHX 
THCHM repu.. npHMHHaMH B036y>KAeHHH 3THX 
BHfipauHfi, KpoMe cha, B03HHKaiomHX b pe- 



3yAbTaTe B3aHM0AefiCTBHH KOAeC C AOporoft, 
hbahiotch KOAeOaTeAbHbie nBAeHHH, conpo- 
BO>KAaK>mHe pa6oqne npoueccw SAeMeHTOB 
uiaccH, a TaK>Ke aspoAHHaMHqecKHe chah. 

Bo3AeflCTBHe BHOpauHH MOHceT cymecT- 
BeHHO yxyAUiaTb KOM(|)OpTa6eAbHOCTb, BbI3bI- 
BaTb HenpHHTHwe omyiueHHH, npe>KAeBpe- 
MeHHoe yTOMAeHHe h cHHHceHHe npoH3BO- 
AHTeAbHOCTH TpyAa, noBbiineHHoe Hanpa>Ke- 
HHe HeKOTOpblX SAeMeHTOB UiaCCH H Ky30Ba. 

OcoCeHHO BpeAHWM HBAneTCH co3AaBae- 
Mblii 3THMH BH6paUHHMH UiyM KaK BHyTpH 
aBT 0 M 06 HAH (b Ky30B8X naCCaHCHpcKHX H 
KaOHnax rpy30BHx), TaK h Ha yAHuax 
ropoAOB h aBTOMo6HAbHbix AOporax. 

Ecah ypoBenb uiyMa npeBWmaeT onpeA'e- 
AeHHbift npeA^A, to npoHexoAHT neperpy3- 
Ka HepBHOH cHCTeMbi qeAOBeKa, b pe3yAbTaTe 
qero noBHiuaeTcn (JiyHKUHOHaAbHaH bkthb* 
HOCTb HepBHbIX CTpyKTyp rOAOBHOTO M03ra, 
OCAa6AHeTCH BHHM3HH6 H naMHTb, CHHJKa- 
eTCH TOM HOCTb pa60TH H OCTpOTa peaKLFMH, 
3aTpyAHfleTcn npneM h BoenpnHTHe HHtpop- 
M31XHH, ABHJKeHHH TeAa CT3H0BHTCH BHAbIMH. 

nOSTOMy BOnpOCaMH HOpMHpOBa HHH KaK 
BHyTpeHHero, TaK h HapyntHoro myMa, B03 hh- 
Kaiomero b pe3yAbTaTe pa6oTbi aBTOMofiHAfl, 
bo Bcex crpaHax yAeAneTcn OoAbmoe bhhm3- 
FFHe. 

y pOBHH UiyMa H3MepHK)TCfl CneuHaAbHHMH 
ajiCKTpoHHbiMH npuOopaMH -uiyMOMepa MH. 
AonycTHMbie ypoBHH BHeuiHero h BHyTpeHHe- 
ro uiyMa (b aB) aBT0M06HAefl, perABMeH- 
THpoBaHHbie TOCT 27436 — 87 h TOCT 
27435 — 87, npHBeACHW HH*e. 



UlyM . . . 


BHeiUHHfi 


BHyTpeH 

HHH 


AbtomoOhah: 






AerKOBbie . 


82 


80 


rpy 30 Bbie 
KaTeropHH . 






n 2 , n 3 . • 


89, 91 


84 


ABT06yCbI 


89, 91 


82 



YpoBeHb uiyMa H3MepHiOT npu hhtchchb- 
hom pa3roHe Ha BTOpofi hah TpeTbefl nepe- 
Aaqe. HaH6oAbuiee BAHHHHe Ha ypoBeHb 
UiyMa 0Ka3HBaeT ABHraTeAb, ero CHCTeMbi 
Bnycxa h Bbinycxa, bchthahtop chctcmh 
OXA aJKAeHHH, uihhh. 
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§ 78. OcofieHHOCTH 
3KcnepHMeHTajibHoro 
onpeAejieHHsi noKa3aTejien 
njiasnocTH xoaa 

MeTOAbi HcnbiTaHHH aBTOMoSHJieft Ha 
njiaBHOCTb xoAa onpeaejieHbi b OCT 
37.001.275—84. 

BH6poycKopeHHH (npoaojibHbie h none- 
peMHbie), aeflcTByioiUHe Ha boahtcjih, H3Me- 
pnioT b MecTe ero nocaaKH c Hcno;ib30- 
BaHHeM npoMeacyTOHHoft onopHofi ruiHTbi. 
BH6poycKOpeHHH Ha CHAeHbHx nacca)KHpoB 
H3Mep«ioT: Ha jierKOBbix aBTOMofinjiax — 

Ha 3aAHeM CHaeHbe, c npaBOH ctopohu; 
y aBTo6ycoB — y jieBoft ctchkh naccawHp- 
CKoro ca/ioHa h Ha# nepeAHHM h 33ahhm 
J ieBbiMH KOJiecaMH. 

OUeHKH ypOBHH BHOpaUHH, HCnbITbl - 
BaeMbix BOAHTejieM. (nacca>KHpoM), Hcno^b- 
3yiOTCH KOppeKTHpOBaHHbie 3H3HeHHH Bep- 
THKajlbHblX H ropH30HTajIbHbIX (npOAOJIbHbIX 
h nonepeqHbix) BnSpoycKopeHHH 



2 crf/ef , 

/= i 

r ae CT; — cpe^Hee KBa/ipaTHqecKoe BnOpoyc- 
KOpeHHe B I-0KT3BH0H HJIH 1/3-OKTaBHOH 

nojioce qacTOT; k t — bccoboh KoacJxJjHUHeHT, 
xapaKTepH3yiomHH qyBCTBHTejibHOCTb qe.no- 



Bexa k BHOpauHHM b i - h nojioce qacTOT; 
n — qncjio o6o6maeMbix OKTaBHbix, 1/3 -ok- 
TaBHbix nojioc qacTOT. 

YpoBeHb BHdpauHH noApeccopeHHOH Mac- 
cbi rpy30Boro 3 btomo 6 h/[H oueHHBaiOT no 
cpeAHHM KBaApaTHqecKHM 3HaqeHH«M Bep- 
THKaJlbHblX BHgpOyCKOpeHHH AJIH nOJIOCbl 

qacTOT 0,7.. .22, 4 Tu, H3MepaeMbix'Ha jieBOM 
jiOH>xepoHe paMbi b £Byx xapaKTepHbix 
TOMKax Ha# nepeAHHM h 3aAHHM MoeraMH. 
y npnuena BHOpoycKopeHHH 3aMepai0T Ha 
jieBOM jiOHJKepOHe paMbi Ha a, nepeaHHM h 
33AHHM M0CT3MH, y nojiynpnuena — Ha nojiy 
njiaic{)opMbi xy30Ba, cjieBa ot BepTHKajibHOH 
och, npoxoflameft qepe3 ce,ne.nbHO-cuenHoe 
yCTpOHCTBO Ha paCCTOHHHH, paBHOM nojio- 
BHHe KO-neH 33 ahhx KOJiec THraqa, h Ha jie- 
bom JiOHJKepOHe paMbi nojiynpHuena hha 
ocbio 3aAHero xojieca. HcnbiTaHHH npoBOAHT 
Ha yqacTKax cneuHajibHbix Aopor aBTonojiH- 
roHa HAMH c onpeaejieHHbiMH ckopocthmh 

ABHHCeHHH, COOTBeTCTByiOmHMH THny 8BT0- 
moShjih. 

B xanecTBe AonojiHHTejibHoro noKasaTe/in 
njiaBHOCTH xo&a Hcnojib3yioT npeaejibHO ao- 
nyCTHMyiO CKOpOCtb ,HBH>KeHHH, npH KOTOpOfi 
KOppeKTHpOBaHHbie 3HaqeHHH BHOpoycKope- 
HHH AOCTHraiOT HOpMaTHBHbIX 3HaqeHHfi, 
ycTaHOBJieHHbix ajih ncnbiTaTejibHbix yqaer- 
KOB, pOBHOCTb KOTOpbIX KOHTpOJIHpyeTCH HOp- 
MaTHBHO-TexHnqecKofi iiOKyMeHTauHefi. 





§79. OnpeAejieHHR 




npOXOAHMOCTb 

§ 79. OnpeAejieHHH 

§ 80 . OcoOeHHocTH 
B 3 BHMOAGHCTBHH 
aBTOMoOHJibHoro KOJieca 
c AOporaMH b yxyAiueHHOM 
coctohhhh, Ae(j)opMHpyeMbiM 
rpyHTOM H C npenHTCTBHHMH 

§ 81 . OueHKa npotjDHJibHoa 

npOXOAHMOCTH 

§ 82 . OueHKa onopHOH 

npOXOAHMOCTH 

§ 83 . 06 o 6 meHHbie noKa 3 aTejiH 

npOXOAHMOCTH 

§ 84.. BjlHHHHe KOHCTpyKTHBHbIX 
h BKcnjiyaTauHOHHbix 
4>aKTOpOB Ha npOXOAHMOCTb 

§ 85 . CpaBHHTejibHan 
oueHKa npoxoAHMOCTH 
no KOHCTpyKTHBHblM 
napaMeTpaM aBTOMoOHjiefi 



ripOXOAHMOCTblO H33bIBaeTCH 3KcnAyaTa- 
UHOHHoe CBoftcTBo, onpeaeAHioiuee bo3mo>k- 
nocTb abhjkchhh 3btomo6hah b yxyAiueHHbix 
Aopo>KHbix ycjiOBHax, no 6e3AO P o>Kbio H npH 
npeoAOJieHHH pa3jiHqnwx npenaTCTBHH. 

K yxyAUieHHblM AO P 0>KHbIM yCAOBHHM OT- 
HOCHTCH MOKpbie, r P H3Hbie, 3acHexKeHHbie, 
o6^eAeHejibie, pa36HTbie h pa3MOKuiHe ao- 
porH. n P H ABHJKCHHH no 6e3A0 P 0>Kbl0 
npOHCXOAHT B3aHMOA6HCTBMe aBTOMO<!>HAH C 
pa3JIHMHbIMH rpyHTOBbIMH nOBepXHOCTHMH, 
hx KJiaccHtj)HKauHa npHBeAena b Ta6ji. 7. 

K npennTCTBHHM othochtch: 

yKJiOHbi; 

SapbepHbie npenaTCTBHH, npotpHAb koto- 
pbix npeACTaBJiaeT co6oh KopoTKHe yKAOHbi 
h noporn (aopoxKHbie HacbinH, KaHajibi, 
npHflopo)KHbie KiOBeTbi, P Bbi); 

AHCKpeTHbie npenHTCTBHH (nHH, KOMKH, Ba- 
JiyHbl H T. A.). 

riOTepH npOXOAHMOCTH 3BT0M06hAH MOa<eT 
6blTb nOJIHOH HAH MaCTHMHOH. fl 0 A H O H 
noTepeft hpoxoahmocth HBAHeTca 
3acT P eBaHHe — npeKpamenne ABHA<eHHH. 
B03MO>KHOCTb ABHJKCHHH no npOXOAHMOCTH 

BbipaacaeTcn HepaBeHCTBOM 

P t >2P/. (329) 

MacTHMHan noTepa npoxoAH- 
M O C T H CBH3ana CO CHHJKeHHeM CKO P OCTH 
ABHWeHHH (n P OH3BOAHTeAbHOCTH ) , a TaK>Ke 
c poctom pacxoAa TonAHBa b paccMaT- 
P HBaeMblX yCAOBHHX ABH>KeHHH. riOSTOMy 
3T0 CBOflCTBO MOJKCT fibITb OXa P aKTe P H30- 
BaHO COOTBeTCTByiOmHMH nOKa33TeAHMH. 

ripOXOAHMOCTbK) AOA>KHbI 06jiaAaTb 3BT0- 
MOdHAH Bcex THnOB, HO B 38BHCHM0CTH 
ot Ha3HaneHHn b pa3HOH CTeneHH. Flo ypoBHio 
npOXOAHMOCTH 3Btomo6hah h aBTonoe3Aa 
noApa3AeAHK)T Ha AopowHbie (odbmHofi npo- 
XOAHMOCTH) , nOBbUIieHHOH npOXOAHMOCTH, 
BbICOKOH npOXOAHMOCTH. K AO P 0>KHbIM ot- 
hochtch aBTOMo6HAH h aBTonoe3Aa, npeAHa3- 
HaneHHbie npeHMymecTBeHHO aah ncnoAb30- 
B3HHH Ha Aoporax C TBepAbIM nQKpbITHeM. 
KOHCTpyKTHBHHMH npH3H3K3MH T3KHX 3BT0- 
T P aHcno P THbix cpeACTB hbahiotch: HenoAHo- 
npHBOAHOCTb (KOAecHaa (JxopMyAa 3btomo- 
6HAeH-TaraqeH — 4X2, 6X2, 6X4), niHHbi 
C AOpO>KHbIM HAH yHHBepcaAbHHM P HCyHKOM 
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7 . ICnaccH<t>HKauHfl rpyHTOBux ycAOBHft 


Bha 


CoCTOHHHe 


OcHOBHue noKa 3 aTeAH 




Cea3H,ue zpyHTbt 




JlerkocyrAH HHCTbie 


T sepAwe 


CTene.Hb pobhocth, $phkuhoh- 
Hbie CBOftCTBa 


CyrAHHHCTbie 


IlAaCTHqHbie 


Zle(})opMHpyeMOCTb, cuenHbie 
CBOftCTBa 


TflweA ocy PA H HH CTbie 


TeKyqne 


TojimHHa nepeyBAa>KHeHHoro 
CAOH, CuenHbie CBOHCTB 3 




FlecHaHbie zpynrbi 




ribiAeBarbie, MeAK 03 epHHCTbie, 


HeynAOTHeHHbe, MaAoynAOT* 


/leiJiopMHpyeMOCTb, cuenHbie 


cpeAHe 3 ep HHCTbie, KpynH 03 ep- 


HeHHoe, ynAOTHeHHoe 


CBOftCTBa 


HHCTbie 


3a6oAOneHHbie zpyHTbt 




CnAOuiHbie, canponeAeBbie, 


j HeocymeHHbie, ocyuieHHbie 


1 ripOMHOCTb H TOAlAHHa A^PHO- 


CHAaBHHHbie 


Cnee 


|Boro caoh, Hecymaa cnocofiHoerb 


riyuiHCTbift, MeTeAeBbiii, 3 ep- 


\ OceaaiomHft, occbluhh h yn- 


I riAOTHOCTb H TOAIUHHa CHOK- 


HHCTblH 


1 AOTHeHHblft BCTpOM 


|Hero noKpoBa, TeMnepaTypa 



npOTeKTOpa, HcnoAb30BaHne b Tpa hcmhcchh 
npocTbix (He6jioKHpyeMbix) AH^epeHuna- 
AOB. 

AbtomoShah h aBTonoe3Aa noBbiweHHon 
npoxoAHMOCTH npeAHa3HaneHbi aah ncnoAb- 
30Ba hhh KaK Ha Aoporax c TBepAbiM no- 
KpbiTHeM, Tan h BHe aopor h npeoAOJie- 
HHH eCTeCTBeHHbIX nperiHTCTBHH. Hx OCHOB- 
HblM KOHCTpyKTHBHblM npH3HaK0M HBAHeTCH 
nojiHonpHBOAHOCTb, noaTOMy 3Ty rpynny 
06'beAHHHIOT nOA Ha3B3HHeM nOAHOnpHBOA- 
Hbie aBTOMo6HAH. Ha hhx o6wmho npn- 
MeHHKDT TopoHAHbie uiHHbi c rpyHT03auena- 
MH, lilHpOKOnpO(j)HAbHbie HAH apOMHbie UIHHbi. 
B HeKOTOpbIX KOHCTpyKUh.iX HCnOAb3yK)T 
eHCTeMy peryAHpoBaHHH AaBAeHHH B03Ayxa b 
lilHHaX. B Tpa HCMHCCHHX aBT0M06HAeH no- 
BbimeHHOH npOXOAH MOCTH B SOAbUIHHCTBe 
CAynaeB ycTaHaBAHBaioT 6AOKHpyeMbie ah<|)- 
4>epeHUHaAbi.MaKCHMaAbHbift AHHaMHqecKHH 
(JiaKTOp 3THX aBTOM06HAefl 3HaHHTeAbH0 
SoAbuiHH, qeM y AOpojKHbix aBTOMoSHAeii. 
TaKHe 3 bto mo6h ah, Kax npaBHAo, o6ecne- 
qeHbl CpeACTBaMH CaMOBblTaCKHBaHHH H MO- 
ryT HMeTb B03M0>KH0CTb npeOAOAeTb B6pOA 
BOAHbie nperpaAbi. 



ABTOrpaHcnopTHbie cpeACTBa bhcokoh 
npoxoAH mocth npeAHa 3 HaqeHbi a^ih npeHMy- 
meCTBeHHOrO HCn0Ab30BaHHH B yCAOBHHX 
6e3AOpo>KbH, npeoAOAeHHH ecTecTBeHHbix h 
HCK yccTBeHHbix npennTCTBHH, a TaKMte boa- 
hhx nperpaA. Abtomo 6 hah bwcokoh npoxo- 
AHMOCTH OTAHqaiOTCH CBOeo6pa3HOfl KOMnO- 
HOBOqHOfi CXeMOfi, nOAHOnpHBOAHOCTbK), Ha- 
AHHHeM B TpaHCMHCCHH CaM06A0KHpyK>mHX- 

ch AH4>(})epeHUHaAOB, HcnoAb30BaHHeM cne- 

UHBAbHblX LUHH (CBepXHH3KOrO AaBACHHH, 
nHeBMOKaTKOB H T. A-). a T3K)Ke AOnOA- 
HHTeAbHblX yCTpOHCTB (BblABHHCHbie K3TKH 
AAH npeoAOAeHHH KaHaB). OqeHb qacTO 
3BT0M06hAH BblCOKoft -npOXOAHMOCTH HBAH- 
IOTCH riAaBafOLUHMH H HMeiOT CneilHaAb- 
HWH BOAHHOH ABHHiHTeAb. 

ripOXOAHMOCTb A6AHTCH H3 npO(})HAbHyiO H 
onopHyio. npoc{)HAbnan npoxoAHMOCTb xa- 
paKTepH 3 yer B 03 M 0 >KH 0 CTb npeoAOAeBaTb ne- 
pOBHOCTH nyTH, IipenHTCTBHH H BflHCbIBaTbCfl 
b TpeCyeMyio noAocy abha<ohhh. OnopHan 
npOXOAHMOCTb OnpeACAHCT B03M0>K HOCTb 
ABH»eHHH b yxyAineHHbix Aopo>KHbix ycAo- 
bhhx h no Aecf)opMHpyeMbiM rpyirraM. 
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II pOXOdUMOCTb 



§ 80. Oco6eHHOCTH B3aHM0AeHCTBHfl 
aBTOMoOHJibHoro KOJieca 
c AOporaMH b yxyAiaeHHOM 
coctohhhh, Ae<t>opMHpyeMbiM 
rpyHTOM H C npenHTCTBHHMH 

OchobhoA npHMHHOH yxyAiueHHH npouecca 
B3aHM0ACHCTBHH KOJieca C nOBCpXHOCTblO AO- 

porn hbaitctch HajiHMHe npoMewyTOMHoro 
ajieMeHTa (boam, rpH3H, cHera, AbAa) b 
KOHTaKTe lliHHbl C AOpOrofi, MTO OpHBOAHT 
K CHH>KeHHK) K03(|)<J)HUHeHTa cueruieHHH H 
KaK cjieACTBHe k orpaHHqeHHio iioahoh 
TH rOBOH CHAbl. 

CHH*eHHe K03(J)(|)HUHeHTa cuenjieHHB b 

pe3yAbTaTe HaAHHHH BAarn Ha noBepx- 

HOCTH AOpOTH T3K>Ke OTpHLiaTeJlbHO CK33U- 
BaeTCH Ha K03(f)4)HUHeHTe COnpOTHBAeHHH 60 - 
KOBOMy yBOAy uiHHbi, a CAeaoBaTejibHO, Ha 
yCTOftMHBOCTH ABHJKeHHH H ynpaBAHeMOCTH 
aBTOMOfiHJIH. 

npH K8H6HHH aBTOMoGnjibHoro KOAeca no 
MHTKOMy rpyHTy nponcxoAHT Ae(J)opMauHH He 
TQJibKO LUHHbi, ho h rpyHTa, b pe3yAbTaTe 
qero CHAa conpoTHBJieHHH KaqeHHio yBeJiH- 
MHTCH — AOCaBHTCH CHJia COnpOTHBJieHHH 
rpyHTa KaqeHHio KOJieca Pf r . 

3Ta CHJia onpeAeJiaeTCH pa 6 oTofi, 3aTpa- 
qHBaeMOH Ha AecJjopMauHio rpyHTa, npo- 
CKaAb 3 WBaHHe uiHHbi OTHOCHTejibHO rpyHTa, 
npeoAOJieHHe npnAHnaHHH rpyHTa- k uiHHe. 
Ecah cqHTaTb AecJ)opMaHHK) rpyHTa ochobhoh 
npwqHHOH, a ocTajibHbie BTopocTeneHHbi mh, 
to CHJia conpoTHBJieHHH rpyHTa KaqeHHio 
Pf r =A r /S. Pa6oTa, 3 aTpaqHBaeMan Ha Ae- 
(J)opMau.Hio rpyHTa, mojkct 6biTb BbiqncjieHa 
npH 6 jiH>KeHHO npH paccMOTpeHHH cxeMbi, 
npeACTaBAenHOH Ha pnc. 142. 




Phc. 142 . CxeMa Ae 4 > 0 P MH P 0BaHMn rpyHTa KOJiecoM 



A=SB 




rAe S — AJiHHa KOAen; B — iHHpuHa kojich; 
P=f(h T ) — 33 BHCHM 0 CTb HopMajibHoro AaB- 
AeHHH KOAeca Ha rpyHT ot rAy 6 HHbi kojich 
(AetJxjpMHpyeMOCTb rpyHTa). 

CHAa conpOTHBAeHHH rpyHTa KaqeHHio 



P U= 



= B C pdh 

T) 



a K03tj)(})HUHeHTC0np0THBAeHHH rpyHTa Ka- 
qeHHio 

A. 



f t =P, ,/ /><»,- 



(330) 



J(ah oueHKH AC(J)opMHpyeMocTH rpyHTa 
npn norpya<eHHH b Hero LirraMna HcriOAb 3 yiOT 
KaK aHaAHTHqecKHe, Tax h SMnHpnqecKHe 
33 BHCHMOCTH, npOCTefiuiaH H 3 KOTOpbIX 

p—chf, (331) 



rAe c h p, — nocTOHHHbie, onpeAejiaeMbie npH 
o6pa6oTKe SKcnepnMeHTaAbHbix AaHHbix. 

rioACTaBJiHH Bbipa>KeHHe ( 331 ) b (popMyAy 
( 330 ), nocjie HecAOXKHbix npeoOpasoBaHHH 
HOAyMHM 

l,= BcK + ' /PAv-+\). ( 332 ) 

H3 cJiopMyAbi (332) CAeAyeT, hto npH onpe- 
AeAeHHbix napaMeTpax rpyHTa (c h p), uih- 
pn He KOAeca h npHXOAHmencH Ha Hero 
Harpy3Ke K03(j)(|)HUHeHT conpOTHBAeHHH Ka- 
qeHHio f r HeAHHeHHO 33BHCHT OT TAydHHbl 
KOAen h c yBeAHqeHHeM nocAeAnefi B03pac- 
TaeT. 

TAy6HHy koach h T mojkho onpeAeAHTb 
H3 paBeHCTBa (331), 3aAaBiuncb HopMaAb- 
hum AaBAeHHeM b KOHTaKTe n r =p ]/>l / c 1 ^. 

B cbok) oqepeAb HopMaAbHoe AaBAeHHe b 

KOHTaKTe 33BHCHT OT BHyTpeHHerO AaBAeHHH 
B03Ayxa B QlHHe p e H AaBAeHHH B KOH- 
TaKTe po, odycAOBAeHHoro >KecTKOCTbio 060- 
AOHKH UJHHbl. ZIaH U 1HH 06biqH0H KOHCTpyK- 

u.hh c p B >0,2 Mila; po= 0,01... 0,02 Mila, 
AAH cneuHaAbHbix iuhh, y KOTOpwx p B <0,2 
Mila, h aah iuhh c peryAHpye>MbiM AaB- 
AeHHeM po= 0,03.. .0,07 MFIa. 




BaauMode&CTeue aeroModuAbnoeo KOAeca c pc&auhhumu onopmuMu noeepxitocTHMu 
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Phc. 143. CxeMa B3aHMOACHCTBMsi Ko/ieca c 
AeitiopMHpyeMbiM rpyin-OM 

TaKHM o6pa30M, yqHTbiBan, hto p—po+p s , 
mo>kho 3anHcaTb 

'>r = (po + P»)' /l, /c' / '- (333) 

H3 (|iopMyjibi (333) cjieayeT, mto rjiySana 
KOJieH reM Oojibiue, qeM Bbiuie BHyTpcHHee 
AaBJieHHe B03Ayxa b uiHHe h acecTqe 
oSojioqKa uiHHbi. 

rio/IHaB THrOB3H CHJia, pa3BHBB6MaH Be^y- 
m.HM KOJiecoM npH B3aHMO^eHCTBHH ero c 
AeiJiopMHpyeMbiM rpyHTOM, onpeAejiaeTCH 
TpenneM MaTepnajia uihhh o rpyHT h cpe- 

b 

r^HHHcrbie rpyHTbi: 

npw Maaoft BJiawnocTH . . 1 

B njiaCTHMHOM COCTOHHHH . 0,5 

Cyxofi (chinysHfi) necoK . . 0,5 

riepeyBJia>KHeHHbie rpyHTbi (5e3 
6^H3^e>Kauiero TBep/ioro cjioh 
(3a6ojioqeHHbie) 0 

30M rpyHTa Me>KAy rpyHT03auenaMH (pHC. 
143). Cwjia TpeHHH MaTepnajia iuhhw o rpyHT 
33BHCHT ot Harpy3KH, npHXOAHliieHCH Ha 
onopHyio noBepxHocTb rpyHT03auenoB, h ko- 
3(|)(})HUHeHTa rpeHHH pe3HHbi no rpyrn-y 

P t = k»G K<Pp> 

r^e k H — K03(|)(j3HUHeHT HacbimeHHOCTH pn- 
cyHKa npoTeKTopa, onpeAejiaiomHH aojiio 
Harpy3KH, npaxoAHiuencH Ha rpyHT03auenbi; 
G K — Harpy3Ka Ha KOJieco; <p p — ko34><J)h- 
uneHT TpeHHH pe3HHbi no rpyrny. 

Cn^ia cpe3a rpyHTa, nonaBUiero Me>KAy 
rpyHT03auenaMH, 33 bhcht ot BHyTpeHHero 
cuenjieHHH qacTHU, rpyHTa (Koa^cJjHuneHTa 
BHyTpeHHero cnenjieHHH Co) h BHyTpeHHero 
TpeHHH (K03(j)(j)HUHeHTa BHyTpeHHero TpeHHH 



q>o). CH.na BHyTpeHHero cnenjieHHH qacTHU 
rpyHTa 

Pc — CqP KOH ( 1 k H ), 

r^e /•’koh — njiomaAb KOHTaKTa uiHHbi c rpyH- 
TOM. 

CHJia BHyTpeHHero TpeHHH b rpyHTe 
P tfO == tyQpF K oH{ 1 &h) == *PoGk(1 k H ) . 

Cnjia cnen^eHHH KOJieca c rpyHTOM 

^K < Px=^ > T+^ > c+/ , (pO = ^H^K ( Pp + 
T^^O^koh ( ^ ^h) + ^ 0^ K ^ ’ 

OTKyna mohcho onpeAejiHTb K 09 c{) 4 )HnHeHT 
cuen^eHHH KOJieca c rpyHTOM 

ty* = [ ^ii ( Pp^K+( 1~^„) (^koh c O+G k <Po)] /G k . 

(334) 

KaK mo)kho 33 MeTHTb, K 03 c|)(})HixHeHT cuen- 
jieHHH b 3 HaqnTejibHoft cTeneHH onpeAejweT- 
ch K 03 cJ) 4 )HnHeHT 0 M HacbimeHHOCTH npoTex- 
Topa h pa 3 JinqHbiMH napaMeTpaMH rpyHTa. 
HHCJiOBbie 3 HaqeHHH napaMeTpoB TnnnqHbix 
AetJiopMHpyeMbJx rpyHTOB npHBe,neHbi HH>Ke. 



c 


Co - 10 


q > o - 10 


( p P - 10 


10.. .25 


5...15 


2,7.. .5 


6-7 


0,5.. .3 


3...10 


2...4 


3-5 


0,4.. .2 


0,3... 1 


4...7 


6...10 


0,1.. .1 


0,8... 1,5 


0, 3-3,5 


2-4 


B 


ypaBHeHHH 


(334) nepBoe 


cjiaraeMoe 



qHCJiHTejin xapaKTepH 3 yeT cnjiy TpenHH 
rpyHT 03 auenoB no rpyHTy, a BTOpoe cjiarae- 
Moe — cnjiy conpoTHBjieHHH cpe 3 y rpyHTa, 
3 aKjnoqeHHOro Me>KAy rpyHT 03 auenaMH. 

H3 npHBe/ieHHbix AaHHbix mojkho ycTa- 
HOBHTb, HTO/UIH SOJIbUIHHCTBa rpyHTOB (rJIH- 
hhcthx h cbh 3 hwx) cyMMapHoe 3HaqeHHe 
Co + qpo 6ojibuie <p p , t. e. ocHOBHoe BJWHHHe 
Ha KOB(})4)HUHeHT cuenjieHHH 0Ka3biBaeT bto- 
poe CAaraeMoe. XIjih TaKnx rpyHTOB kobc^h- 
uneHT cuenjieHHH 33MeTH0 yBejiHqHBaeTcn c 
yMeHbmeHHeM KoacfxjiHuHeHTa HacbimeHHoc- 
th pHcyHKa npoTeKTopa, t. e. npH npHMeHe- 
hhh CHjibHO pacqjieHeHHoro npoTeKTopa. FIo- 
3T0My AJIH TpaKTOpOB, pa60TaK>mHX Ha MHr- 
KHX rpyHTaX, npH MeHHIOT LUHHbl, y KOTOpbIX 
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Phc. 144. CxeMa chji, aeficTByiomHx Ha xaneco npH 

npeoAOJieHHH n pe iihtctb hh 

k H = 0,15—0,25. LLIhhu c pa3BHTbiMH rpyHTo- 
3auenaMH njioxo npHcnocofijieHbi aah pa60TU 
Ha TBepAMx Aoporax, nosTOMy Ha 3 btomo6h- 
AHX [IOBbl LlieHHOH npOXOAHMOCTH, pa6oTaio- 
max h Ha MflrKHX, h Ha TBepAux Aoporax, 
npHMeHHiOT uiHHbJ fc„=0,35...0,45. Xlopow- 

Hbie H JierKOBbie aBT0M06HJIH 06 wMH 0 HMeiOT 
IlIHHH £„= 0,8.. .0,9 H y HHX K03(J>4)HUHeHT 
cuenjieHHH b ochobhom oSecneaHBaeTca 3a 
cneT TpeHHH pe3HHW o noBepxHocTb AoporH. 

Ha pnc. 144 npHBeAeHa cxeMa cha B33H- 
moachctbhh BeAywero KOjieca noAHonpHBOA- 
Horo aBTOMOfiHJIH C BepTHKajIbHOH CTeHKOii 
B MOM6HT nOTepH KOJieCOM KOHTaKTa c 
rpyHTOM. OnopHaa peaKuaa npH stom 6yAeT 
.noAHOCTbio nepeneceHa b TOMKy KOHTaKTa 
KOJieca c yrjiOM nopora. 

Ha cxeMe pac. 144 o6o3HaaeHw: Rn — 
HopMaAbHaa peaKuaa Ha KOJieco co CTopoHbi 
xpoMKH oreHKH; R x — KacaTeAbHaa peaKuna 
Ha KOAeCO CO CTOpOHW KpOMKH npenHTCTBHH. 
CnpoeuHpyeM Bee chaw, AeftcTByiomHe Ha 
HopiwaAbHyio h KacaTeAbHyio och KOopAHHa-r: 

'ZN— 0; Rf/ — PjrSina — P z cosot=0; 

(335) 

2t= 0; /?T+PxCosa— P*sina=0. 

X^BHH^eHHe KOAeca B03MOJKHO, eCAH BWI10A- 
HaeTca HepaBeHCTBO 

R x / Rn < cpx • (336) 

PeiJJHM ypaBHeHHH (335) OTHOCHTeAbHO 
Rx h Rn, noACTaBHM hx 3HaaeHHH b He- 
paBCHCTBO (336) h nocAe npeo6pa30BaHHH 
noAyaHM 



Pz tg a - P x _ 

P z + P x tga <<P * 



(337) 



M 3 pwc. 144 oaeBHAHO, hto cosa=(r c — 
— H c )/(r c — Am), OTKyAa 




( 338 ) 



riOACTaBAaa BwpaweHHe ( 338 ) b Hepa- 
BeHCTBO ( 337 ), nocAe npeo6pa30BaHHii noAy- 
hhm 4 >opMyAy aah onpeAeAeHHa BbicoTbi 
CTeHKH, npeoAOAeBaeMofi BeAymHM KOAecoM, 



H^r, 



n 



l-A Jr c 



1 + 



/ Px+<t>* P z\ I 

U-W -I 



( 339 ) 



AHaAH3Hpya c|>opMyAy ( 339 ), MoacHoycTa- 

HOBHTb, MTO BblCOTa npeOAOAeBaeMOH CTeHKH 
B03pacTaeT npH yBeAHaeHHH : paAHyca KOAe- 
ca r c , TOAKaiomefi chaw P x , Koac^HHHeHTa 
cueriAeHHH (p*, paAnaAbHoro (HopMaAbHoro) 
npora6a luhhw Am h cmmaeTca npH yBe- 
AHHeHHH HOpMaAbHOH Harpy3KH Ha KOAeCO 
P 2 . HaHfioAee cymecTBeHHoe BAHHHHe Ha 
BwcoTy npeOAOAeBaeMOH ctchkh OKa3WBaeT 
paAHyc KOAeca h TOAKaiomaa CHAa. 

MaKCHMaAbHaa BwcoTa npeOAOAeBaeMOH 
creHKH AAa noAHonpHBOAHoro aBTOMofiaAa 
4X4 He npeBbiiuaeT noAOBHHW paAHyca 
KOAeca. ZIah aBTOMo6HAa 8X8 // c <>c. Ecah 
KOAeco BeAOMoe (<px= 0 ) , to (JiopMyAa ( 339 ) 
ynpouxaeTca: 




BwcoTa CTeHKH cymecTBeHHO 33 bhcht ot 
paAHyca KOAeca h TOAKaiomeft chaw — 
aah o 6 wmhwx rpy 30 BWx aBTOMo 6 HAeH H c ^ 
<10,1 5r c . 

ripeOAOAeHHe pBa aBTOM06HAbHWM KOAe- 
com aHaAorHMHo npeOAOAeHHio nopora. 3 a- 

BHCHMOCTb UIHpHHW pBa OT erO TAy6HHW 
h n Bbipaa<aeTca aahhoh xopAW 



Bp=2 ^/D c h„-hl, 



aah oahhomhoto KOAeca B P ^ 0 , 7 D C . 

§81. Ouemta npo<t>wibHOft 

npOXOAHMOCTH 

BoAbuiHHCTBO eAHHHHHWx noKa3aTeAea 
npO(J)HAbHOA npOXOAHMOCTH npeACTHBAHeT 





fl pCMpUAbHQH npOXOdUMOCTb 
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Phc. 145. flapaMeTptj npot^H/ibHoii npoxoAHMOCTH 

co 6 ofl reoMeTpHMecKHe napaMeTpw 3 btomo- 
6HJien h npHuenHoro cocTaBa. npo4>Hj]bHyio 
npOXOAHMOCTb aBTOM06HJieH B COOTBeTCTBHH 

c TOCT 22653 — 77 oueHHBaKvr no c^e^yio- 

LU.HM eAHHHBHHM noKa 3 aTejiHM: 

1 ) AOpoiKHOMy npocBeTy; 2 ) nepeAHeMy 
( 3 aAHe’My) CBecy; 3 ) yrjiy nepeAHero ( 3 aA- 
Hero) . CBeca; 4 ) npoAOJibHOMy paAHycy 
npoxoAHMOCTH; 5 ) HandojibnieMy yrjiy npeo- 
AOJieBaeMoro noAT>eMa; 6 ) HaHfiojibmeMy yr- 
jiy npeoAOJieBaeMoro Kocoropa. 

npHMeHBTejibHO k aBTonoe 3 AaM oueHoq- 
HblMH nOKa 3 aTejIHMH npOCjjHJIbHOH npoxo- 
AHMOCTH, KpoMe nepeqHcAeHHbix, hbjihiotch 
7 ) BepTHKaJIbHblH H ropH 30 HT 3 JIbHblH yrJIW 

thOkocth, onpeAejineMbie no TOCT 2349 — 
75 h TOCT 12105 — 74 . 

Macro k noKa 3 aTejiHM npo^HJibHoii npoxo- 

AHMOCTH aBTOMOSHJieH AOnOJIHHTe/IbHO OT- 
hocht: 8) nonepeqHWH paAHyc npoxoAH- 
mocth; 9) yroji nepenoca moctob (yroji 
nonepeqHoii th6kocth); 10) KoacjM^HUHeHT 
coBnaAeHHH cjieAOB nepeAHHx h 38ahhx 
KOJ iec. 

A-flH mWIHOnpHBOAHblX aBTOMOSHJieH B CO- 
OTBeTCTBHH c PTM 37 . 001 . 039 — 77 ochob- 
HblMH H 3 MepHTejlHMH npO^HJlbHOH npOXO- 
ahmocth hbjihiotch uiHpHHa npeoAO^ieBaeMO- 
ro b nonepeqHOM HanpaBJieHHH pBa h BbicoTa 
npeoAOJieBaeMOH BepTHKajibHOH ctchkh (ac- 
Kapnal. 

AopOMHbiH npocBeT Hi ( pHC. 145 ). Pac- 
CTOHHHe ot oahoh H 3 HanOojiee hh 3 ko pac- 
nojio)KeHHbJX ToqeK aBTOMo 6 Hjin (npnuena) 



KaTeropHH a bto- 

moShah ... I II III 

ntxnHaa Macca, t 1,75 2,5 3,5 

iJopOJKHblH npo- 

CB6T, MM ... 160 180 200 



ao onopHOH noBepxHOCTH onpeAejiaeT B 03 - 
MOJKHOCTH ABH>KeHHH no MHTKHM rpyHT3M H 
npeoAOJieHHH cocpeAOToqeHHwx npenflTCTBHii 
(KaMHefl, nHefi, noqeK H t. a). AopojKHbie 
npocBeTbi rpy 30 Bbix aBTdMoOHJiefl aojijkhn 
6bITb MaKCHMajIbHblMH no yCJlOBHHM paiiHO- 
HaJIbHOH KOMnOHOBKH H yCTOHHH BOOTH. B Tex- 

HHKO-3KcnjiyaTauHOHHMx TpefioBaHHHx k rpy- 
30BbiM 3 btomo 6 hjihm h 3BTonoe3A3M o6tu,ero 
Ha3HaqeHHH CTpan — qjieHOB C 3 B npeAy- 
CMOTpeHbi mhhhm ajibHbie 3HaqeHHH npOcBe+a 
A^ih aBTOModnjieH KaxKAOH KaTeropHH. Kpoiyie 
3T0T0 yK3 3MBaeTCH, qTO AOpOJKHblH npocBeT 
y npHuenHoro cocTaBa AojnKeH 6brrb He Me- 
Hee, qeM y 6a30Boro aBTOMoSHjm-THraqa. 

jHo pOJKHblH npocBeT y aBTOMOOHJiefi h 
aBTonoe3AOB noBMuieHHofl h BbicOKOH npo- 
XOAHMOCTH AOJIHteH 6bITb CymeCTBeHHO COJIb- 
LUHM, qeM AOpoXKHblH npOCBeT AOpOJKHbIX 
a BTOTpaHCnopTHbIX CpeACTB. 

Hnwe npHBeAeHH MHHHMajibHbie npocBeTbi 
AOpO>KHblX aBTOM06HJieft. 

[lepeAHHH Le ( 33 ahhh Lg) cpec (pnc. 145 ). 
PaccTOHHne ot KpafiHen tohkh KOHTypa 
nepeAHefl ( 3 aAHefl) BbicTynaiomefi qacTH no 
AJiHHe 3 btomo 6 hjih ao n^ocKOCTH, nepneH- 
AHKyjiapHOH onopHofl noBepxHOCTH h npoxo- 
AHmeft qepea ueHTpu nepeAHHx (33 ahhx) ko- 
jiec, BjinneT Ha npoxoAHMOCTb rrpn nepe- 
e 3 Ae qepe 3 KaHaBbi, noporn, KiOBeTbi h t. n. 
HeM MeHbiue cBecw, tcm MeHee BepoHT- 
HOCTHa noTepH KOHTaKTa KOJiec c noBepx- 
HOCTbK) npH npeoAOJieHHH npenHTCTBHfi. 
yroji nepeAHero 72 ( 3 aAHero 73) caeca. 



IV 


V 


VI.. .VIII 


IX 


X 


5,2 


8,3 


12... 18,5 


16,5 


27,0 
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260 


270 


270 
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FI pOXodUMOCTb 



Yroji MejKAy onopHOH noBepxHOCTbio h ruioc- 
KOCTbK), KacaTejIbHOH K OKpy>KHOCTflM Ha- 
py>KHbix imaMeTpoB nepeAHHx (3aAHHx) 
KOJiec h npoxoflameft qepe3 ToqKy koh- 
Typa nepejiHeft (3aa,Hen) qacTH 3 btomo 6 hah 
T3KHM 06pa30M, HTO BCe OCTajlbHbie TOMKH 
KOHTypa 0Ka3bIB310TCB C BHCUlHeH CTOpOHbl 
3Toro yrjia, xapaKTepH3yeT B03MO>KHocTb 
npeoiiojieHHB npennTCTBHH c kopotkhmh 
noA^eMaMH h cnycKaMH. HeM Sojibrne yrAbi 
CBeca, TeM 6anbuie KpyTH3Ha kopotkhx He- 
pOBHocTeft, KOTopbie npeo^ojieBaeT 3 btomo- 
6n;ib, He 3aAeBan BbicTynaiomHMH qacTH- 
mh 3 a nepOBHOCTH npH Bi>e3Ae h ci^Ae 
c Hero. ToAbKO npn n peo aoa e h h h pbob 
HHorAa uejiecoo6pa3Ho, MTo6bi Kopnyc Bbi- 
cxynaji nepeA KOJiecaMH h hmca cooTBeT- 
CTBeHHO Majibie yrAbi CBeca. 

H.AH AOpOJKHbIX aBTOMOdHJieH Y2^25°, a 
Y3^20°. y aBTOMofiHjiefl noBbimeHHOH npo- 
XOAHMOCTH Y 2 = Y3^30°. aBTOMOSHJieft 

BbICOKOft npOXO/lH MOCTH Y2 = Y3 = 60...70 O . 

IlpOAOAbHblH paAHyC npOXOAHMOCTH Rs. 

Pa^Hyc HHJiHHApa, KacaTejibHoro k OKpyac- 
hocthm, onHcanHbiM obo 6 oahwmh paAHycaMH 
coceAHHX KOJiec, HanSoAee pa3HeceHHbix no 
6a3e, h npoxoAHmero qepe3 TOMKy KOHTypa 
HHJKHefl qacTH aBTOMoCnjin takhm o6pa30M, 
MTO BCe OCTajlbHbie TOMKH KOHTypa OK33bl - 
BaiOTCH C BHeiHHeH CTOpOHbl 3TOrO LIHJIHHApa, 
xapaKTepH3yeT npoxoAHMOCTb no mccthocth 
c npenaTCTBHHMH rpefiHHCToro xapaKTepa, 
cKJia ak 3 mh MecTHocTH, nacbinHMH, SyrpaMH. 

yMeHbineHHH npoAOAbHoro pa^Hyca npo- 
xoahmocth Heo6xoAHMo coKpaiueHHe pac- 
CTOHHHH Me>KAy KOJiecaMH h yBejiHMeHHe 
AOpo>KHoro npocBeTa. 

HaHSojibuiHH yroji npeoAOjieBaeMoro 
noA?>eMa. Yroji noA^eMa, HMeiomero npOTH- 
>KeHHOCTb He MCHee AByKpaTHOH AJlHlibl 
aBTOMoSwjiH hah aBTonoe3Aa, h poBHyio 
noBepxHOCTb, npeoAOAeBaeMbiH aBT 0 M 06 n- 
AeM 6e3 Hcnojib30BaHHH HHepuHH, Hapyuie- 
hhh ycjiOBHH HopMajibHOH pa6oTbi arpera- 
tob h 6e3onacHOCTH ABH>KeHHH, perAaMeH- 

THpOBaH TOCT 21398 — 75*. y CTaHOBAeHO 
3HaqeHne MaKCHMaAbHoro noA"beMa 25 % 

AAA OAHHOHHOrO 3 BTOMOdHAH AOpO>KHOrO TH- 

na h 18 % aah aBTonoe3Aa. Flo arpo- 



TexHHMecKHM TpeCoBanHHM k ceMencTBy 
CeAbCK0X03HHCTBeH HblX IlOAHOnpHBOAHblX 
a btomo 6 hach MaKCHMaAbHbiH yroji noAi>eMa 
AAH OAHHOMHOrO aBTOMOdHAH AOA>KeH CblTb 

He MeHee 45%, a ajih aBTonoe3Aa — 
22 %. 

HaH6oAbiiiHH yroA npeoAoaeBaeMoro 3 bto- 
MOSHAeM KOCOropa. flpH ABHJKeHHH 3BT0 - 
mo 6 hah no poBHOMy Kocoropy 6e3 6 oko- 
boto cKOAb>KeHHH KOAec 6oAee qe\i Ha LUHpn- 
Hy npO(j)HAH IHHHbl H 6e3 HapymeHHH yCAO- 
bhh HopMaAbHofl pa6oTbi arperaTOB h 6e30- 
nacHOCTH, onpeAeAHiOT stot napaMexp, He 

HOpMHpOB3HHbIH CTaHAapT3MH. 

YrAbi th 6 kocth b BepTHKaAbHOH p h ropw- 
30HT3AbH0H a haockocthx. Aah npniienHoro 
aBTOnoe3Aa yrAaMH thSkocth hbahiotch yr- 

Abl B03MO>KHOrO OTKAOHeHHH OCH A bl 111 A 3 

npHuena ot och THroBO-cuenHOro ycTpofi- 
ctb 3 aBTOMoSHAH-THraqa ( pHC. 146 ). A-hh 
ceAeAbHoro aeTonoe3Aa yrAbi thSkocth onpe- 
AeAHlOTCH COOTBeTCTByiOLUHMH npeAeAbHbIMH 
noAOaceHHHMH npoAOAbHbix ocefl aBTOMoSn- 
AH-THraqa h noAynpHuena b BepTHKaAbHOH h 
r0pH30HTaAbH0ii nAOCKOCTHX. 

yroA BepTHKaAbHOH TH6KOCTH aBTonoe3Aa 
xapaKTepH3yeT npoxoAHMOCTb aBTonoe3Aa no 
HepOBHOCTHM nyTH, a yrOA rOpH3OHT3AbH0 H 
thSkocth xapaKTepH3yeT cnocofiHOCTb aBTo- 
noe3Aa k noBopoxaM. B cootbctctbhh c 
TOCT 2349 — 75 npH cuhtux Sytpepax 3 bto- 
MoSnAH-THraqa yrAbi thSkocth AOA>KHbi 
6biTb b BepTHKaAbHOH iiaockocth He MeHee 
±40 ° aah aBTonoe3AOB oSmeTpaHcnopT- 
Horo H33HaqeHHH h He MeHee ±62° 
AAH MHOrOUeAeBblX aBTOMOfiHAefi, B ropw- 




Phc. 146. yrjibi TH6KOCTH aBT 0 n 0 e 3 .ua 




n pOtpUAbHOH npOXOdUMOCTb 
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30HTa^bH0H iuiockocth He MeHee ±55°. 
no Me^yHapoAHOMy CTaHAapTy ISO c 
uejibio o6ecneHeHHH B3aHM03aMeH«eMocTH 
THroBO-cuenHbix ycTpOHCTB aBTonoe3AOB ro- 
pH30HT3AbHbIH yrOA TH6XOCTH AOA>XeH 6blTb 
He MeHee ±75°, BepTHxaAbHbiH yroji rw6- 
kocth — He MeHee ±20°, a BepTHxaAbHbiH 
nonepeqHHH yroji — He MeHee ±25°. 

XUia ceAejibHbix aBTonoe3AOB no TOCT 
12105 — 74 yroji BepTHKajibHOH thSxocth 
AOA> xeH 6biTb ne MeHee ±8°, a yroji 
ropH30HTajibHOH th6kocth — ±90° npH no- 
nepeqHOM HaxAOHe nojiynpnuena othoch- 
TejibHO aBTOMoOHJin-THrana (b CAyqae 
HajiHHHH TpeTbefi CTeneHH cbo6oah) Ha yroji 
3°, npH 3 tom noBopoT nojiynpHuena b ro- 
pH30HT3JIbH0H nAOCXOCTH AO ±25° AOA>xeH 
SblTb B03M0>KeH npH erO npOAOAbHOM HaXAO- 
He Ha yroji 8° h noBopoT Ha ±(25...90)° 
npH H3MeHeHHH npoAOJibHoro yrjia HaxAOHa b 
npeaejiax 8°...0 b xoHue noBopoTa, a npH 
HajiHqHH TpeTbeft CTeneHH cboSoah — b npe- 
Aejiax (8.. .3)°. 

nonepeqHHH paAHyc npoxoAHMOCTH R„ 

(cm. pnc. 145). PaAHyc uHAHHApa, xa- 
caTejibHoro k xoAecaM OAHoro MOCTa h npo- 
xOAHmero qepe3 Toqxy KOHTypa hhjxhch 
qacTH aBTOMofiHjiH, onpeAejineT npoxoAH- 
MOCTb qepe3 HepOBHOCTH, LLIHpHHa KOTOpbIX 
COH3MepHM3 C KOJieeH aBT 0 M 06 HJIH, H AOA>KeH 
6bITb B03M0>KH0 MeHbUIHM. 3HaqeHHH 3T0r0 
napaMeTpa b eraHAapTax He HopMHpoBaHbi. 

yroji nepenoca moctob y (pwc. 147). 
CyMMa yrAOB noBopoTa ocen nepeAHero 
H 3aAHerO MOCTOB OTHOCHTeAbHO npOAOAbHOH 
och 3btomo6hjih xapaKTepH3yeT npHcnocoS- 
AHeMOCTb KOJieC 3BT0M06 hAH K HepOBHOC- 
THM MeCTHOCTH 6e3 nOTepH KOHT3KTa KOJieC 

c Aoporoft. KpoMe stoto nepexoc ocefi Be- 




Phc. 147 . yroji nepenoca moctob 



Ay max KOAec BH3biBaeT nepepacnpeAeAeHHe 
Harpy30K Ha xcuieca, hto npH HaAHqHH 
npocTbix AH(|)(J)epeHUHaAOB n pH boaht 
K 3HaqHTeAbHOMy yMeHbUUeHHK) THTOBOH CHAbI 
no cuenAeHHFO h, xax CAeACTBHe, k CHH>xe- 
HHJO npOXOAHMOCTH. B CT3HAapTaX yrOA 
nepexoca moctob He HOpMHpOBaH. 

KoacpfpHUHeHT cosnaAeHHfi cacao b nepeA- 

HHX H 33AHHX KOACC T ) c =b c „/b c3 (rAe 

ben, b C 3 — LUHpHHa CAeAa cootbctctbchho sa 
nepeAHHM h 38ahhm xcuiecaMH). HeM 6AH>xe 
r)c x eAHHHue, TeM MeHbuie conpOTHBAenne 
ABH>KeHHK) 3 btomo6hah Ha AC4>OpMHpyeMOM 
rpyHTe 3a HCXAioqeHHeM CAyqaeB ABH>xeHHH 
no OojiOTy. HopMHpoBaHHe stoto noxa3aTe- 
AH He np0H3B0AHTCH. 

UlHpHHa pBa h Bucora BepTHKajibHOH 
CTeHKH. 3 th noxa 3 aTeAH hbahiotch ochob- 
HblMH npH OueHXe HpO(|)HAbHOH npoxoAH- 
MOCTH nOAHOnpHBOAHblX aBTOMOdHAeH. 
HopMHpOBaHHbIX 3 HaqeHHH AAH HHX HeT. 

npH 3XCnepHMeHT3AbH0M onpeACAeHHH 
eAHHHHHbix noxa3aTeAeft npo(J)HAbHOH npo- 
xoahmocth noxa3aTeAH 1, 2, 3, 4, 7, 8, 9 

HBAHIOTCH p33MepHbIMH napaMeTpaMH 3BT0- 
Tpa HcnopTHoro cpeACTBa h hx onpeACAHiOT 
HenocpeACTBeHHbiM H3MepeHHeM no mctoah- 
xe, npHBeAeHHOH b TOCT 22748—77. 

ABTOMOfiHAb nOAHOH MacCbl yCT3HaBAHBaK)T 
Ha onopHyx) noBepxHOCTb c pobhhm h TBep- 
AbiM noxpbiTHeM b noAO>xeHHe, cootbctct- 
Byiomee npHMOAHHeHHOMy ABH>xeHHK>, h 
noAb3yacb npeAycMOTpeHHHM b TOCTe 
HHCTpyMeHTOM, H3MepHK)T nepeqHCAeHHbie 
Bbime eAHHHHHbie noxa3aTeAH. 

npoAOAbHbiH /?5 h nonepeqHHH R „ paAHy- 
Cbl npoxoAHMOCTH OHpeACAHK)TCH rpacJ)H- 
qecxHM MeTOAOM no MacniTaOHofi cxeMe bbto- 
mo 6 hah. , 3 ,ah MHoroocHoro 3 btomo 6 hah h aB- 
Tonoe3Aa npoAOAbHbift paAHyc hpoxoahmocth 
onpeAeAHK)T Me>xAy bccmh cmoxhhmh moc- 
t 3 mh h 6epyT OoAbuiee H3 HaflAeHHbix 3Ha- 
qeHHfl. Mex<Ay cmoxhmmh moct 8 mh npoAOAb- 
Hbift paAHyc npoxoAHMOCTH onpeAeAHK)T npH 
nocAeAOBaTeAbHOM nOA^eMe ao ynopa 
xoAec Bcex cMen<Hbix moctob. y TpexocHoro 
aBT 0 M 06 HAH C 6aA3HCHpH0H nOABCCXOH MOC- 
TOB TeAe>xxH npOAOAbHbifi paAHyc npoxo- 
AHMOCTH HaxoAHT npH noAT-eMe xoAec 
npoMe>xyToqHoro MOCTa ao noAHoro cmbth^i 
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6y4>epa. y aBTonoe3Aa b cocTaBe Tpex- 
ocHoro ceAejibHoro aBTOModHAH-Tnraqa c 6a- 
jiaHCHpHofi noABecKOfi moctob Tejie>KKH h 
AByxocHoro noAynpHuena c 6ajiaHCHpHbiMH 
noABecKaMH moctob tcaokhm npOAOjibHbifl 
paunyc npoxoAHMOCTH aBTOMOdHAB-Taraqa 
H3Mep«K)T no yK33aHHOH BblUie MeTOAHKe; 
AonoAHHTeAbHO HaxoAHT R*, noAynpnuena 
npn noAi>eMe Kojiec 3aAHero MOCTa 3bto- 
Mo6HAH-mraqa h koacc nepeAHero MOCTa 
TeAejKKH noAynpnuena ao noAHoro cmhthh 
dyifiepoB. 

yrAbi npoAOAbHon rndKOcm ceAeAbHoro 
aBTonoe3Aa ai h a| onpeAeAniOT «3Me- 
peHHHMH Mencuy OnOpHbIM AHCTOM nOAy- 
npnuena n BepxHHMH noAKaMH paMbi bbto- 
ModnAn-rnraqa. Ytoa ai onpeueAHeTCH npn 
OTKAOHeHHH nepeAHero MOCTa aBTOMOdHAH- 
Tnraqa BBepx, a yroA ai — npn otkaohc- 
hhh 3aAHero MOCTa. 

YrAH none pen hoh rndKocm a 2 n a '2 
(yrAbi nepenoca moctob) aah aBTonoe3Aa 
H3MepniOT MencAy onopHbiM ahctom noAy- 
npnuena n nAOcnocTbio BepxHHx nOAOK paMM 
aBTOMOdHAH-Tnraqa: yroA a 2 — npn otkao- 
HeHHH AeBoro KOAeca 3aAHero MOCTa bbto- 
ModHAH-THraqa BBepx, yroA a '2 — npn ot- 
KAOHeHHH npaBoro KOAeca. CooTBeTCTByio- 
iuhmh H3MepeHHHMH MO>KeT dbiTb onpeAeAeH 
yroA nepenoca moctob oahoto aBTOModHAH. 

Ko3(J)(|)HUHeHT coBnaAeHHH cacaob ne- 
peAHHX H 33AHHX KOAeC MO>KeT dbiTb paC- 
cqnTaH nocAe H3MepeHHH uinpnHW omeqaT- 
kob nepeAHnx n 33 ahhx KOAec. 

HandoAbuinn yroA npeoAOAeBaeMOro 
noAi>eMa onpeueAHeTCH SKcnepHMeHTaAbHO 
no MeTOAHKe, npnBeAeHHofi b OCT 
37.001.244—82. 

ZZah noAHonpnBOAHbix aBTOModnAen b co- 
OTBeTCTBHH c PTM 37.001.039—77 npn sk- 
cnepnMeHTaAbHOM onpeAeAeHHH uinpnHbi 
npeoAOAeBaeMOro b nonepeqHOM HanpaBAe- 
hhh pBa n BbicoTbi npeoAOAeBaeMoft Bep- 
THKaAbHOii CTeHKH (scnapna) HcnbiTaHHHM 
noABepraiOT ABa noAHOCTbio HarpyaceHHbix 
aBTOMOdHAH OAHOH MOAeAH H AAH CpaB- 
HeHHH — cepHHHblH aBTOMOdHAb A3HH0r0 TH- 
na n 6ah3koA rpysonoAiieM hocth . J^aBAeHne 
B03Ayxa b uinnax ycTaHaBAHBaiOT b coot- 
BetCTBHH C TpedOBaHHHMH HHCTpyKUHH nO 



3KcnAyaTaunn. npn hcoOxoahmocth yTOUHe- 
hhh onTHMaAbHoro AaBAenna aah ABHnceHHH 
B 3aAaHHHX AOpOACHbIX yCAOBHHX HCHblTa- 
hhh nposoAHT npn Tpex 3HaqeHnnx AaBAe- 
HHH: MHHHMaAbHO AOnyCTHMOM AAH ABHHblX 

iiihh, yBeAnqeHHOM Ha 0,05 n 0,1 MITa 

no CpaBHeHHK) C MHHHMaAbHO AOnyCTHMblM, 
OH3HK0-MexaHHqecKHe cBoiicTBa rpyHTOB 
oueHHBaiOT b HaqaAe h KOHue HcnbiTaHHfi 
Kan MHHHMyM no AByM nOKa33TeAHM: 
BA3JKH0CTH H nAOTHOCTH (aAH CHera — 
nAOTHocTH h TeMnepaTypbi). IlpH HcnbiTa- 
hhhx noKa3aTeAH rpyHTa He aoahchm 
H 3MeHHTbCH nOA B03AGHCTBHCM norOAHbIX yc- 
AOBHH. 

ZlAH HCnbITaHHH HCnOAb3yiOT pBbl pa3HOH 
uiHpHHbi (b AHana30He 0,5.. .2,3 m c B03pac- 
TaHneM Ka>KAOro nocAeuyiomero Ha 0,3 m), 
odopyAOBaHHbie Ha pobhoh ropnsoHTaAbHofi 
nAOiuaAKe c cyxHM TBepAbiM rpyHTOM. ZIah- 
Ha na>KAoro yqacTKa pBa aoajkhh dbiTb 
He MeHee 5 m; HaKAOH ctchok 80° k 
ropH30HTaAH; rAydHHa — He MeHee 1 m. Bep- 
THKaAbHbie CTeHKH aoajkhh 6biTb H3 cyxoro 
TBepAoro rpyHTa, whphhoh He MeHee 
5 m. riepBan CTeHKa aoa>kh3 HMeTb BbicoTy 
0,4 m, a KantAan nocAeuyiomaH — npnpaiue- 
HHe BbICOTbl Ha 0,2 m. 

ripenHTCTBHH npeoAOAeBaiOT Ha HH3weft 
nepeAaqe b Han pa bachhh, nepneHAHKyAHp- 
HOM OCH npenHTCTBHH. IlpH • 3aCTpeB3HHH 
BO pBe BbIHCHHeTCH B03MO>KHOCTb CaMOCTOH- 
TeAbHoro BbixoAa aBTOModHAH H3 pBa h npeo- 
AOAeHHH pBa 33AHHM XOAOM. IlpH HCB3HTHH 
CTeHKH OnbIT nOBTOpHIOT no HOBOft KOAee, 
ero pe3yAbTaT HBAHeTCH OKOHqaTeAbHbIM. 

CpeAH noKa3aTeAefi npo(J)HAbHoft npoxoAH- 
mocth, xapaKTepH3yeMbix pa3MepHbiMH napa- 
MeTpaMH (1, 2, 3, 4, 7, 8, 9), npoAOAbHbift 
h nonepeqHbiH paAHycbi npoxoAHMOCTH hbah- 
IOTCH npOH3BOAHHMH ot reoMeTpHqecKHx co- 
OTHOUieHHH H n03T0My MOryT dbiTb paCCMH- 
TaHbi no CAeAyioiUHM 4>opMyAaM: 

npOAOAbHblH paAHyC npoxoAHMOCTH Rf> = 
= 0,5 [Li/(4H) 1 +// 1 — 2r s \ (rAe L\ — 6a3a; 
H i — Aopo>KHbiH npocBeT b cpeAHefi qacTH; 
r x — AHHaMHqecKHH paunyc KOAeca); 

FIonepeqHUH paunyc npoxoAHMOCTH R„— 
= (Sbh + 4 //i)/( 8 //)) (rue B e » — paccTOHHHe 
MeJKAy BHyTpeHHHMH nOBepXHOCTHMH IUHH 
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KOJiec, H i — AOpo>KHbiH npocBeT no;i 38 ahhm 

moctom) . 

HanGo^biuHH yroji npeoAOAeBaeMOro 
noinjeMa MoaceT 6biTb orpaHnneH: 

THTOBblMH CB0HCTB3MH aBTOMOfiHAH no 
B03M0>KH0CTHM ABHraTeAH, 
cuenjieHHeM BeAymnx KOAec, 
norepen ynpaBAneMOCTH (b ripeAejibHOM 
CAynae — otphbom nepeAHHX ynpaBAHeMHX 
koa 6 c, t. e. noTepeft npoAOAbHofi ycTOH- 
hhbocth) . 

OrpaHHMeHne HanSoAbiuero yrAa npeoAO- 
AeBaeMOro noA^eMa no bo 3 mo>khocthm abh- 
raTeAH onpeAeAneTCH HeAOCTaTonHOCTbio 
noAHon 0Kpy>KH0 H chah Ha KOAecax AAfl 
npeoAOAeHHH chah conpoTHBACHH n noA'beviy 
H CHAbI COnpOTHBACHHH KaueHHIO. MaKCH- 

MaAbHHH yroA noAT>eMa b stom CAynae 

BH1HCAHIOT no (})OpMyAe (71) MCTOAOM nO- 
CAeAOBaTeAbHoro npHfiAHHceHHH. 

JXah onpeAeAeHHfl MaKCHMaAbHoro noA'be- 
Ma no cuenAeHHio BeuymHx KOAec pac- 
CMOTpHM CXeMy CHA npH paBHOMepHOM ABH- 

xkchhh Ha noA-beMe (pnc. 148 ), chh- 

TaH, MTO CKOpOCTb ABH>KeHHH OTHOCHTCAb- 

ho HeBeAHKa h aokht b HmrepBaAe v»— v K 
oahoh H 3 HH3UJHX nepeuan. npH 3 TOM ao- 
nymeHHH 

dvfdt= 0; P B =0; /=const. 

Ha cxeMe pnc. 148 npnuen ycAOBHO 
OTCoeAHHeH ot aBTOMo6HAH-THraHa, a ero 
AeficTBHe Ha aBTOMo6HAb-THran 3aMeHeHO 
CHAOH THTH Ha KpiOKe P c . 



Ha 33AHHX BeAyiUHX KOAecax aBTOMOSHAH- 

THrana noKa3aHa CHAa R x 2 =P*o, a na nepeA- 

HHX — CHAa COnpOTHBAeHHH KaneHHIO 3BT0- 
MoSHAH-THraqa R x \ = Pxa=/G a cosa. 3ann- 
UieM TpH ypaBHeHHH paBHOBeCHH CHA H 
MOMeHTOB, AeHCTByromHX Ha aBTOMOSHAb- 

mran, 

2X=0; P KO -Pxa-G a sina-Pc=0; 

2Z= 0; R z[ +R z2 -G z cosa=0; (340) 

XAfi=0; Rz 2 L a —P c^kp 

— Gghg sina — G a a a cosa = 0. 

H3 nepBoro y paBHeHHH chctcmh (340) 
HMeeM P K0 =P xa +GaSina+P c , hs TpeTbero — 

R z2 = G a a a cosa/L a + G a hgS\n<x/ L a -\- P c h KV / 

U 

YcAOBneM ABHHteHHH no cuenAeHHio 3aA- 
HHX BeAyiUHX KOAec HBAHeTCH HepaBeHCTBO 

Pko</?z2<Px. (341) 

H3 paBHOBeCHH CHA, ACHCTByiOIUHX Ha npH- 
uen no och X , noAynHM BbipaateHne chah 
THTH Ha KpiOKe 

P c = G„/cosa+ G„sina, 

TorAa 

P K0 = G a (/cos a-f s ina) + G „ (/cos a+ 

-f-sina); (342) 

R z2 =G a a a cosa / L a 4-G a /i g sina / L a + 

+ GJh K pCosa / L a +G n ^K P sina / L* • (343) 

IloACTaBAHH 3HaneHHe H3 ypaBHeHHH (342) 
h (343) b ycAOBHe (341), nocAe npeo6- 
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pa30BaHHH nojiyMHM 4>opMyAy aah HawOoAb- 
mero yrjia noA'beMa, npeoAOAeBaeMoro 3bto- 
noe3AOM no cuenjieHHio, 

®max<p = 

C ,K°, / I ,-0- c nf( 1 -r.' l «o /t -.) 

(344) 

AHajiH3 4>opMyjibi (344) npHM6HHTejibH0 k 
aBTonoe3Ay, n03B0JineT ycTaHOBHTb, mto 
H anfiojiee cymecrBeHHoe bahhhhc Ha yroA 
“maw OKa3bIBaeT K03(J)(J)HUHeHT <p x H OTHO- 
uieHHe G n /G a . Tan, HanpHMep, CHH>KeHHe 
K03({)(j)HHH6HTa tp x c 0,8 (cyxan ac^ajibTO- 
SeTOHHan Aopora) ao 0,4 (MOKpan act^aAb- 
ToOeTOHHaH Aopora) yMeHbinaeT yroA a max( p 
noHTH b 2 pa3a, npnqeM AaAbHefiujee 
CHHjKeHHe <p x ao 0,2 (ac^aAbTofieTOHHan 
Aopora, noKpbiTan CHeroM) npHBOAHT k 
yMeHbiueHHio yrAa npeoAOJieBaeMoro noA"be- 
Ma b Tofl we creneHH. npHMepno c oah- 
HaKOBOH HHTeHCHBHOCTbK) BAHHeT Ha yrOA 

“maxcp yaeAHqeHHe chaw thwccth G a . Ilpa 
G n /G a =l yrOA a max(p He33BHCHM0 OT 
K03(J)4)HUHeHTa <p x npHMepHO b 2 pa3a 
MeHbuie, neM aah oahhomhoix) aBTOMOfwAH 
(G n /G a =0). ripn G„/G a =2 yrOA a max9 
TaKwe b 2 pa3a MeHbiue, qeM np« G „ / 
G a =l. 

npH yBeAHqeHHH pa3Mepa h g B03pacTaeT 
yrOA a tna #p, qTO oOTiHCHHeTCH yBeAHqeHHeM 
cuenHofl Maccw aBTOMofiHAH-THraqa b pe- 
3yAbTaTe nepepacnpeueAeHHH Harpy30K Ha 
MOCTbl. OAHaKO CTeneHb BAHHHHH yBeAH- 
qeHHH bwcotw ueHTpa Macc Ha yroA 
npeoAOAeBaeMoro noA^eMa He CTOAb 3Haqn- 
TeAbHa, K3K CTeneHb BAHHHHH H3MeHeHHH 
K03(Jx|)HUHeHTa cuenAeHHH <p x h otholuchh h 
cha THwecm G„/G a , npnqeM npw yBeAH- 
qeHHH bwcotw h g 3Ta CTeneHb eme h yMeHb- 
uiaeTCH. Tan, HanpHMep, npH noBWineHHH 
ueHTpa Macc y aBTOMofiHAH-THraq a Ha 40 % 
yroA noAT>eMa, npeoAOAeBaeMoro oAHHoqHWM 
aBTOMofiHAeM, yBeAHqHBaeTCH npHMepHO Ha 
10%, a aBTonoe3AOM (G„/G a =l) — Bcero 
Ha 7 %. 

ripH CHHWeHHH BWCOTbl pacnOAOWeHHH 
THroBO-cuenHoro ycTpoAcTBa yroA a majjp 
yMeHbuiaeTCH, Tan KaK MeHbiue CTeneHb 
bahhhhh nepepacnpeueAeHHH Harpy30K Ha 
MOCTbi aBTOMofiHAH-THraqa. Tan, HanpHMep, 



CHHweHHe bwcotw pacnoAOweHHH THTOBO- 
cuenHoro yerpoAcTBa y aBTonoe3Aa (G n / 
G a =l) b 2 pa3a npHBOAHT k yMeHb- 
meHHio yrAa a ma)#P npHMepno Ha 7%. 

Aah onpeAeAeHHH yrAa, npH kotopom 
npoH30HAeT OTpwB nepeAHHx KOAec ot ao- 
porH (nOTepn npOAOAbHOH yCTOHqHBOCTH 
aBTOMOdHAH-THraqa), cAeAyeT cocTaBHTb 
ypaBHeHHe paBHOBecHH momchtob, A^HCTByio- 
LUHX OTHOCHTeAbHO TOHKH 2 K0HT3KTa 3aA" 

hhx BeAymnx KOAec (pnc. 148) 

2M2=0; /? 2 iL a +G a /igSina — G a 6 a cosa-f- 
-\-Pvh Kp =0. 

npn OTpwBe nepeAHHx KOAec ot uoporn 
Rz i—0, h ypaBHreHHe paBHOBecHH npHHHMaeT 
BHA 

G a /igSina — G a & a cosa-t-G n /7i K pCOsa+ 

+ G n /iKpSina=0. 

IlocAe npeo6pa30BaHHH mojkho noAyqHTb 
4>opMyAy npeAeAbHoro yrAa noA^eMa no 
OTpWBy nepeAHHx KOAec aBTOMoGHAH-THraqa 
OT AOpOfH 






G b —G fh 
a a n ' xp 

GA +O n h un ' 
a g n Kp 



(345) 



HncAeHHbiH 3 H 3 AH 3 (popMyAbi (345) nona- 

3WBaeT, qTO Ha a max aBTOMofiHAH-THraqa 
HanOoAbujee bahhhhc 0Ka3WBaeT CHAa th- 
WeCTH G„. n P H Gn/G a =l 3TOT yroA 
CT3H0BHTCH MeHbLUHM npHMepHO Ha 40% 
no CpaBHeHHK) C OAHHOqHWM aBTOMOSHACM, 
a npn Gn/G a =2 — Ha 80 %. llpH noBWiue- 
hhh ueHTpa Macc aBTOMo6HAH-THraqa yMeHb- 
rnaeTCH yroA a n)ax> npnqeM aah OAHHoqHoro 
3 Btomo6hah BecbMa cyuxecT BeHHO. Tan, Ha- 
npHMep, npH yBeAHqeHHH h g Ha 40 % 
a max yMeHbuiaeTCH npHMepHO Ha 30 %, a 
npn yBeAHqeHHH h g Ha 70 % — cooTBeTCTBeH- 
ho Ha 50 %. Aah 3BTonoe3Aa CTeneHb 
bahhhhh yBeAHqeHHH bwcotw ueHTpa Macc 
Ha yroA yMeHbuiaeTCH. ripn G n /G a =l yBe- 
AHqeHHe Ha 40 % CHHwaeT npeueAbHwA yroA 
Ha 20 %, a yBeAHqeHHe Ha 70 % — coot- 
BeTCT BeHHO Ha 40 %. 

n P H CHHWeHHH BbICOTbl pacnOAOWeHHH TH- 
roBO-cuenHoro ycTpoAcTBa b 2 pa 3 a yroA 
a max aBTOMoSHAH-THraqa yMeHbuiaeTCH npu- 
MepHO Ha 15 %. 
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CneayeT nouHepKHyTb, hto eme ao Hauaua 
OTpWBa nepeAHHx KOJiec ot uopora npoH30H- 
ue t norepn ynpaBAfleMOCTH. YcAOBHeM noA- 
hoh noTepH ynpaBA5i6MOCTH HBJiHercH pa- 

BeHCTBO 

R 2] L a <?y=M c , (346) 

TAe M c — MOM6HT COnpOTHBA6HHH nOBOpOTy 
aBTonoe3Aa, 3HaqeHHe KOTOporo KOAHnecT- 
BeHHO OUeHHTb TpyAHO. 

JleHCTBHTeAbHHH HaH 60 AbUUHH yroA npeo- 
AOAeBaeMoro noA^eMa aah KOHKpeTHoro 
3btomo6hah b 3aAaHHbix ycAOBHBx onpeue- 
AHJOT KaK HaHMeHbUIHH H3 TpeX, paCCHH- 

raHHbix no (JiopMyAaM (344), (345), (346). 

rioTepfl nonepeMHon ycroHHHBOCTH npn 
ABHHCeHHH no KOCOropy MO>KeT np0H30HTH 
b pe3yAbTaTe onpoKHAbiBaHHH hah b pe3yjib- 
TaTe noTepH cuenAeHHH. <J>opMyjibi a ah onpe- 
AeAeHHH npeAejibHoro yrAa Ha nocorope no 
OnpOKHAWBaHHK) H CKOAbJKeHHK) npH BCAOHbl B 

§53. 

§ 82. Ouemca onopHOH 
npOXOJQJH MOCTH 

no FOCT 22653—77 k oueHOMHbiM 
noKa3aTeA«M onopHoft npoxoAHMocTH otho- 
chtch: cuenHan Macca, K03(|)<}>HUHeHT cuen- 
HOft Maccbl, yAeAbHan MOIUHOCTb, MOIUHOCTb 
COnpOTHBAeHHH KaqeHHIO, MOIUHOCTb conpo- 
THBAeHHH ABH>KeHHK>, MOIUHOCTb KOAeeo6pa- 
30B3HHH, nOAHaa CHAa THTH, cBoGouHan 
CHAa THTH, K034><|)HUHeHT CBOfiOAHOH CHAbl 
THTH, CHAa THTH H'd Kp»Ke, yAeAbHaH CHAa 
THTH Ha KpiOKfe, THrOB3H MOIUHOCTb Ha KpiOKe 
h yueAbHaa TaroBaa MOIUHOCTb Ha KpioKel 
B HayMHO-TCXHHMCCKOH AHTepaType qacTO 
HcnoAb3yiOT eme TanoS noKa3aTeAb, xax 
AaBAeHHe KOAec Ha uopory. 

.Hah noAHonpHBOAHbix aBTOMoSHAefl no 
PTM 37.001 .039 — 77 ochobhmm noxasaTeAeM 
onopHOH npoxoAHMocTH HBAaeTca TaroBO- 
CKOpocTHaa xapaKTepncTHKa Ha 3auaHHOM 
yqacTKe rpyHTa, onpeueAHiomaa 33bhch- 
MOCTb yueAbHOH chaw thth Ha Kpioxe 
3BT0M06 hAH OT CKOpOCTH ABHHCeHHH Ha pa3- 
Hbix nepeuauax. J\o no a HHTeAbHbiMH noKa3a- 

T6AHMH OnopHOH npOXOAHMOCTH HBAHIOTCH: 
33BHCHM0CTb MOUIHOCTH COnpOTHBACHHH 
KaieHHIO aBTOMOfiHAa OT CKOpOCTH ABHHte- 



hhh, onpeueAHeMaa OAHOBpeMeHHO c Taro- 
BO-CKOpOCTHOH xapaKTepHCTHKOft; 

KpHTepnil npeueAbHoro ypoBHa npoxouH- 
MOCTH — CnOCOfiHOCTb npeOAOAeHHH TpyAHO- 
npoxouHMbix yqacTKOB rpyHTa h HanSoAb- 
uiaa rAydHHa chokhoh ueAHHbi. 

Cuennaa Macca m BK . 4 acTb Maccbi, C 03 Aa- 
lomyio HOpMaAbHbie Harpy3KH Ha Beuymnx 
KOAecax, AAH AOpOHCHbIX aBT0M06HAeH H 
aBTonoe3AOB, paGoTaioiuHX b ochobhom Ha 
AOporax c TBepAHM noKpbiTHeM, cuHTaiOT 
oahhm H 3 ochobhhx noKa 3 aTeAefi, onpeue- 

AaiOUlHX ypOBCHb npOXOAHMOCTH. 

KoaipipHUHeHT cuenHOH Maccbi 3 tot 
noKa3aTeAb onpeASAaeTca OTHOmeHneM 
cuenHOH Maccbi k noAHofi Macce. Ycaobhcm. 
bo 3 mo>khocth ABHH<eHHa no cuenAeHHio CAy- 
>kht Hepa BeHCTBO: G BK q>^Ga^, oTKyua 

G BK /Ga=fe v Xf+0M- 

HeM SoAbiue G BK h, cooTBeTCTBeHHO k^, 
TeM MeHbine BepoaTHOCTb noTepH npoxOAH- 
MOCTH B TpyAHbIX AOpO>KHbIX yCAOBHHX. 
JIah rpy 30 BHx aBTonoe 3 AOB oOiuero Ha 3 Ha- 
qeHHa CTpaH — hachob C 3 B Ha nepcneKTHBy 
peKOMeHAyeTca HMeTb BepxHHH npeueA otho- 
uieHHa noAHoii Maccbi k cuenHOH Macce 
He 6 oAee 3 , 8 , hto cooTBeTCTByeT uonycTH- 
MOMy fcq>^ 0 , 263 . Aah MarwcTpaAbHbix a bto- 
noe3AOB peKOMeHAyeTca ^<p= 0,31 , hto coot- 

BeTCTByeT HaHXyAlUHM B 03 M 0 >KHbIM AOpOJK- 
HblM yCAOBHHM hx SKcnAyaTauHH (q>*=0,2, 
f= 0 , 012 , imax= 0 , 06 ). B cTpaHax E 3 C aah 
a BTonoe3AOB c aBTOMoOHAeM-TaranoM 4X2 
npeAAaraeTca HMeTb cAeuyioiuHe k v : b BeAb- 
thh — 0 , 33 , HTaAHH h JlioKceMdypre — 0 , 27 , 
BeAHKoOpHTaHHH — 0 , 263 . 

CpeAHecTaTHCTHnecKoe 3 HaueHHe ko 3 ^j- 
$HUHeHTa cuenHOH Maccbi jxnn MamcTpaAb- 
Hbix aBTOMobHAefl-Taranefl 3apy6ea<Horo 
npoH 3 BOACTBa cocTaBAaeT 0 , 693 , 3 KCTpe- 
MaAbHoe 0 , 773 , aah aBTonoe 3 Aa cooTBeT- 
CTBeHHO 0,364 h 0 , 421 . 

HanOoAee pacnpocTpaHeHHbiM aah ouchkh 
npoxoAHMocTH AonoAHHTeAbHbiM noKa3aTe- 
AeM HBAaeTca AaBAeHHe KOAec Ha uopory. 
no TOCT 17697 — 72 pa 3 AHqaeTca cpeAHee 
AaBAeHHe KOAeca b KOHTaKTe, paBHoe otho- 
LiieHHio HOpMaAUupfl peaKuHH- onopHoft no- 
BepXHOCTH K KOHTypHOH nAOIUaAH KOH- 
TaKTa p K onr=Rz/F K H cpeAHee AaBAeHHe 
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FI pOXOdUMOCTb 



KOJieca no BWCTynaM pncyHKa npoTeKTOpa, 
paBHOe 0TH01U6HH10 H0pM3AbH0H peaKI/HH 
onopHOH nosepxHOCTH KOHTaKTa k njiomaAH 
KOHraKTa no BbiCTynaM pncyHKa npoieKTO- 
pa p np —^ z /F np - HeM MeHbiue AaBAeHne, TeM 
MeHbuie noMTH aah Bcex cnyqaeB ABH>neHHH 
con poTHB Jie h ne abhjkchhio h MeHbuue Bepo- 
flTHOCTb 3aCTpeBaHHfl, B OCOOeHHOCTH npn 
Abhjkchhh no Ae(|)opMHpyeMOMy rpyHTy, CHe- 
ry. 

/Jah AOpoM<Hbix aBTOMo6miefi peKOMeH- 
AyiOTcn BepXHHe orpaHHneHHH npeaejiOB 
3thx aaB/ieHHH Ha AOporax c TBepAWM 

noKpbiTneM Pkoht^0,6 Mriavpnp^Q,35 Mria. 
,Hah nojiHonpHBOAHWx aBTOMoSH^en peno- 

MeHayeMbie 3HaqeHHa AapjieHHH 3HaqHxeJibH0 

HH>Ke. 

OcTa^bHbie noKa3aTeji,H onopuoH npoxo- 
AHMOCTH no coAcpJKaHHK) coB.ua/ia jot c noxa- 
3aTejiUMH. h napaMeTpaM« -rnroBO-cKopocT-, 

HMX CBOHCTB (CM. TJI. 1,). 

ripH 3KcnepHMeHTajibH0|«. oupeaeaeHpH 
ejxHHHMHMx noKa3aTejieH onopHOH npoxo- 
AHMOCTH cuenHyjo Maccy m BK h ko3<})<|)Huh- 
eHT cuennoH Maccbi /z^ ycraHaBAHBaKny Ha 
ocyoBe 3KcnepHMeHT3JibHpro onpeAe/ieHHH 
noJiHoft Maccu h pacnpeA«AeHHH Harpy3KH 
Ha Aopory uepe3 moctw (Teae>KKHi), npoBO- 
AHMoro ao H.anajia npoOerppwx HcnbiTaHufi 
b cootbctctbhh c OCT 370Q1 .244— 82w 
06m.He ycAOBHH SKcnepHMeHTaAbHoro on- 
peAe/ieHHH ocTajibHbix noKa3aTejiefl onopHofl 

npOXOAHMOCTH c4>OpMyjIHpOBaHbI B MeTOAHKe 
onpeAeAeHHH ocHOBHoro h AonoAHHTeAbHbix 
noKa3aTeAeH onopHOH npoxoAHMOCTH noAHO- 
npHBOAHblX aBT0M06HAeH, npHBeABHHOH B 

PTM 37.001.039—77. 

OCHOBHOH H nepBWH AOnOAHHTeAbHblH no- 
Ka3aTPAb onopHOH. npoxoAHMOCTH .onpeAe- 
AHIOTCH Ha: 

pa3MOKUieH rpyHTOBPH Aopore h CBH3an~ 
Hbix rpyHTOBbix c{)OHax; 
cyxoM cwnyneM necKe; 
cHe>KHoft peAHHe i, c.,, rAyOn.HO^ cnejKHoro 
noKpoBa He MeHee 3P-..40 cm. 

IlpeAeAbHUH ypoBeub hpoxoahwocth on- 
peAeAueTCH npn npeoAQJie.HHH: 

pa.3M0KuiHx rpyHTOBbix yqacTKOB (cyrAH- 
hok hah MepHoaew); 

3 a6oAoneHHoro Ayra c hh3koh Hecymen 
cnocoSHOCTbio; 



THH<eAoro CHe>KHoro 6e3AOpo>Kbfl (onpe- 
AeAHeTca HaH6oAbLuaa rAySHHa npeoAOAe- 
BaeMOH CHOKHOH UeAHHbl). 

riOKa3aTeAH onopHOH npoxoAHMOCTH, 3KC- 
nepHMeHTaAbHO onpeAeAeHHue no MeTOAHKe 
PTM 37.001.039 — 77, cAyacaT TOAbKO ajw 
cpaBHeHHH HcnwTyeMbix o6pa3UOB 3 btomo- 
6HAeH B KOHKpeTHbIX yCAOBHHX HCHbl- 
T3HHH. 

npH pacneTHOM onpeAeAeHHH eAHHHMHwx 
noKa3aTeAeft onopHOH npoxoAHMOCTH cnen- 
Hyio Maccy, K03(|)(|)HUHeHT cueuHOH Maccbi 
H yABJlbHyiO MOlUHOCTb yCTaH3BAHBaiOT no 
HCXOAHbiM napaMerpaM TexHHuecKOH xapax- 
TepHCTHKH, nOAb3yHCb 3AeMeHT3pHbIMH 4>op- 
MyA3MH, COOTBeTCTByiO LUH M H onpeAeAeHHHM 
3thx noKa3aTeAeH. 

MOlUHOCTb COnpOTHBAeHHH KaneHHio, MOLU,- 
HOCTb COnpOTHBAeHHH ABHH<eHHK), MOlUHOCTb 
KOAeeo6pa30BaHHH, noAHyio cHAy thth, cbo- 
SoAHyio CHAy thth, K03c})(})HUHeHT cbo6oahoh 
CHA bI THTH, CHAy THTH Ha KpiOKe, yAeAbHyiO 
CHAy Turn Ha Kpioxe, TnroByio MOlUHOCTb Ha 
KpiOKe, yAeAbHyK> THroByro MOlUHOCTb Ha 
KpiOKe paCCMHTblBaiOT no COOTBeTCTByiOmHM 
(J)OpMyAaM,‘ npHBeAeHHbiM b ta. 1. 

CpeAHee ABBAeHHe KOAeca b KOHTaKTe 
c TBepAOH nOBepXHOCTblO MOJKeT 6bITb 
onpeAeAeHo no 3MnHpHMecKOH cJ)0pMyAe 

Pkoht— nh z (B/H J t-3H/2B) (p B +Po) X 
X ( 1 -hJB) / ( 2B np ) , 

rue h z — HopMaAbHbifi npornO, B np — uih- 
pHHa npoTeKTOpa; po — cocTaBAmoman 
AaBAeHHH, 3aBHCHUtan OT >KeCTKOCTH 060 - 
AOHKH. 

ripH HOMHHaAbHblX 3HaneHHHX Harpy3KH 
h BHyTpeHHero AaBAeHHH B03Ayxa b ujHHe 

faz r C f CT* 

CpeAHee AaBAeHHe KOAeca no BbiCTynaM 
npoTeKTOpa 

Pup = Pkoht / > 

rAe k„=F np /F K — K 034 >$Hii.HeHT HacbimeH- 
hocth npoTeKtopa (oTHOiueHHe nAomaAH 





06o6meHHbte noKaaareAu 
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KOHTaKTa no BbiCTynaM pncyHKa n poTe kto- 
pa k KOHTypHOH njiomajjH KOHTaKTa). 

npH B33HMOA60CTBHH KOJieca C Ae(J)OpMH- 
pyeMOH noBepxHOCTbio onpeAeAHTb AaBAeHHe 
B KOHT3KT6 paCMCTOM TpyAHO, TaK KaK AJIH 
3TOrO Heo6xOAHMbl SKCnepHMeHTajlbHbie A3H- 
Hbie, xapaKTepH3yioiuHe KOHKpeTHbie ycjio- 
BHH. 



§ 83. 06o6i4eHHue noKa3aTejiH 

npOXOAHMOCTH 

YcJIOBHe npOXOAHMOCTH MOJKHO nOAyHHTb, 
Hcnojib3yn HepaBeHCTBO (329), onpeAeAHio- 
mee B03MO>KHOCTb ABHJKeHHB aBTOMOdH* 
JIB. 

Hmcb b BHAy, hto b npeueAbHOM cjiynae 

ABHHCeHHe MOJKHO' CMHT3Tb paBHOMepHbIM C 
HedOAblUOH CKOpOCTblO (P B «0) H nOACTaB- 
J1HH 3HaqeHH« chji b HepaBeHCTBO (329), 
nocjie npeo6pa30BaHH« nojiyqHM 

K<P*>(tga +f). (347) 

OAHaKO 3 to Bbipa>KeHHe He yqHTbiBaeT 
Tpex BajKHbix ocoSeHHOCTeH, oKa3biBaiomHX 
cymecTBeHHoe bahhhhc Ha npoxoAHMOCTb. 

1. 3HaqeHHe k v (p x xapaKTepH3yeT MaK- 
CHMaJIbHO B03M0>KH0e CUenACHHe BeAyiUHX 
KOJiec c rpymroM. Bo3MO>KHOCTb HcnoAb- 
30B3HHB 3TOrO 3HaneHHH 33BHCHT OT CBOftCTB 

aBTOMoGHjia h rpyHTa, oho cnpaBeA- 
jihbo npH ycjiOBHH, mto y Bcex BeuyiUHx 
KOJiec K03C|)4)HUHeHTbI ClienAeHHH (px OAHHa- 
KOBbl. B AeftCTBHTejIbHOCTH 3TO odbiqHo He 
oCecijeMH BaeTcn hh CBoficTBaMH rpyHTa, 
hh napaMeTpaMH aBTOMOdHAH. FIoaTOMy 
BMeCTO (p x B HepaBeHCTBO AOJDKeH 6bITb 
BBeAeH o6o6meHHbiH KoacJxJiHUHeHT cuenjie- 

HHH <Pjtcp — ^Rxi bk bk- 

2. CyMMapHblfi K03(J)(|)HUHeHT COnpOTHB- 
JieHHH f=f m +f r . 

iljiH BeAymnx KOJiec chji a cuenjieHHB ko- 
Jiec c rpy htom He paBHa noAHoft onpyjK- 
Hofl (TBroBofi) CHAe, TaK Kan qacTb nocAeA- 
Heft 3aTpaqHBaeTCH Ha npeoAOAeHHe BHyT- 
peHHHx noTepb b uiHHe, xapaKTepH3yiomHxcH 
K03(J)(J)HU,HeHT0M KaqeHHH f m . 

CAeAOBaTeAbHO, H3 3HaqeHHH f b HepaBeH- 
8 3aK. 1365 



CTBe (347) AOA*Ha 6biTb HCKAioqeHa cocTaB- 
ABlOmaH, Bbl3bIBaeMa« 3aTpaT3MH 3Hepr«H 
Ha BHyTpeHHee TpeHne b uiHHax Beuyiunx 
KOAeC. 

3. npH ABHHCeHHH nO CHAbHO A^())OpMH- 
pyeMOMy rpyHTy bo3mo>kho norpy*eHHe 
3btomo6hah Ha rAydHHy SoAbiuyio; qeM 
AOpOHCHblH npOCBeT, HTO BbI30BCT yMeHbiue- 
Hne cuenHOH Maccbi h noBbuueHHe conpo- 
THBAeHHB ABHHteHHK) B pe3yAbT8Te CKOAb- 
HteHHH KOpnyca 3btomo6hah no rpyHTy h 
6yAbAo3epHoro 3(J)(J)eKTa. 

CAeAyeT OTMeTHTb, hto TpeTbH ocodeH- 
HOCTb He CTOAb XapaKTepHa AAH 3BT0M0- 
dHAefi ofimeTpaHcnopTHoro Ha3HaqeHHH, 
KOTOpue ogbiMHO TepniOT npoxoAHMOCTb eme 
AO 33A0B3HHH MOCTOB 3a nOBepXHOCTb 
rpyHTa. IlosTOMy c yqeTOM nepBbix AByx 
ocodeHHoereft HepaBeHCTBO (347) mohcho 
nepenncaTb Tan: 

tga+f r +( 1 -k v ) f m ] (348) 

h paccMaTpHBaTb ero KaK KpurepHH npoxo- 

AHMOCTH aBTOMOfiHAH. 

Aj 1H CpaBHHTeAbHOfi OneHKH npOXOAHMO- 
cth aBTOMo6HAen b onpeAeAeHHbix rpyHTO- 
BblX yCAOBHHX MOJKHO HCn0Ab30BaTb o6od- 
meHHbifl noKa3aTeAb npoxoAHMOCTH, noAy- 
qeHHbifi H3 HepaB'feHCTBa (348) 

^ = ^S a max =: ^(p < iPjrcp /r ( 1 i (349) 

n — nOKa3aTeAb npOXOAHMOCTH, HHCAeHHO 
paBHbifi TaHreHcy MaKCHMaAbHoro yrAa 
noAT>eMa Ha abhhom rpyHTe hah 3anacy 
nOAHOH THTOBO0 CHAbI no CUenAeHHK), koto- 
pwft MO»eT 6biTb Hcn0Ab30B3H Ha npeoAOAe- 
HHe pa3AHHHblX npenHTCTBHH, pa3rOH H T. a. 
HeM fioAbine noKa33TeAb /7, TeM Bbime 
npoxoAHMOCTb aBT 0 M 06 HAH. 

npH OUeHKe npoxoAHMOCTH aBTOMOCHAeft 
no MapuipyraM, C0Aep*amHM pa3H00dpa3- 
Hbie rpyHTbi hah noBepxHocTH, MexaHH- 
qecKHe noKa3aTeAH Koropbix MoryT dbiTb 
3aAaHbi TOAbKO CTaTHCTHqecKHMH xapaKTe- 
pHCTHKaMH, npeAJiaraeTcn HcnoAb30BaTb Be- 
pOHTHOCTHblfi nOKa3aTeJJb 

^B = p[ ^(})9jrcp^tg a 'i - fr+ ( 1 . 
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(IpOXOdUMOCTb. 



KOTopbift xapaKTepH3yeT BepoHTHOCTb npeo- 
AOachhh aBTOMOdHJieM 3aAaHHoro MapmpyTa 
6e3 3aCTpeB3HH5I. 

§ 84. BjIHHHHe KOHCTpy KTHBHbIX 
m 3KcnjiyaTauH0HHux 
(J)aKTOpOB Ha npOXOAHMOCTb 

AaH aHaJ!H3a BAHHHHH KOHCTpyKTHBHbIX 
h SKcn^yaTauHOHHbix (JjaKTOpOB MoryT dbiTb 
Hcno^b30BaHbi BbiBeAeHHbie paHee ypaBHe- 
hhh (332) — (334) H (339). 

B COOTBeTCTBH H C c{)OpMyjlOfi (349) K03(£>- 
(JjHUHeHT kq 0Ka3biBaeT onpeAeAHiomee 
BAHHHHe Ha npOXOAHMOCTb — M6M OH 60Ab- 
Uie, TeM npOXOAHMOCTb Bbirne. OcHOBHblM 
KOHCTpyKTHBHbIM (JiaKTOpOM, BAHHIOIJUHM Ha 
k v , hbahctch KOJiecHaa cpopMyAa aBTOModH- 

AH. 

HaHfiojibuiHe 3HaqeHHH npHcyum 

IKWlHOnpHBOflHblM 3BTOM06 hAHM (4X4, 6X6, 
8X8). 

Rjin AOpox<Hbix aBTOMOfiHJiefl (4X2, 6X2, 
6X4, 8X4) xapaKTepHbi 3HaqHTeAbHO MeHb- 
Lune 3HaqeHHH K03(f)(})HUHeHTa cuenHoft Mac- 
Cbl /s,,= 0,46...0,8 — B 3aBHCHMOCTH OT KOM- 
IIOHOBKH H COCTOHHHH no Harpy>KeHHOCTH. 

CpaBHHM ABa OAHHaKOBbIX aBTOMOSHJIH, 
pa3AHMaiOmHXCH KOJieCHOH CpOpMyAOH no 
noKa3arejno npoxoAHMOcTH npH CAeAyiomHx 
HCXOAHbIX AaHHbIX: f r = 0,25(p*c P ; fm = 0,5f r = 
= 0,125^ cp ; 

y nepBoro 3 btomo6hah (4X4) k v =\ 
n=0,7 5<pxcp t 

y BToporo 3 btomo 6 hah (4X2) 0,5 

/7=0,125(pxcp, t. e. b 6 pa3 HHXce. 

y HerpyxteHbix jierKOBbix h rpy30Bbix 
3aAHenpHB0AHUx 3 btomo 6 h jiefi K03(jxj)HUH- 
eHT cuenHOH Maccbi MeHbine, qeM y Harpy- 
xceHHbix — npoxoAHMOCTb y noc/ieAHHx Ayq- 
uie, a y nepeAHenpHBOAHHx AerKOBbix — 
xyx<e. llpH npeoAOAeHHH noA^eMa no cpaB- 
HeHHK) C ABHX<eHHeM no FOpH30HTaAbHOH 
Aopore npoxoAHMOCTb y 3aAHenpHBOAHbix 
AerKOBbIX aBT0M06HA6H yBOAHMH BaeTCH, a y 
nepeAHenpHBOAHbix — cHHwaeTcn (ochob- 
hoh HeAOCTaTOK nepeAHenpwBOAHOH KOMno- 
hobkh) . 

Ilpn GyKcnpoBaHHH npnuena doAbrne 
Harpyx<eHbi 3aAH«e BeAymne KOAeca 3 bto- 



M06HAH-THrana, K03(|)(j)HUHeHT ky 3 Btomo 6 h- 
AH-THraqa yBeAHHHBaeTCH, OAHaKO b ueAOM 
3HaneHHe y aBTonoe3Aa 3HaqHTeAbH0 
MeHbiue qeM y 3 btomo 6 hah. 

06o6meHHblfi K03(f)(})HUHeHT CU.enAeHHH 
(pxoo onpeAe-anercH KoacjMfwuHeHTaMH cuenAe- 
HHH BeAymHx KOAec, Harpy3KaMH Ha hhx 
h ycAOBHHMH pacnpeAeAeHHH KpyTHiuero 
MOMeHTa ot ABHraTeAH k BeAymHM KOAe- 
caM. 

PaccMOrpHM BAHHHHe pacnpeAeAeHHH Kpy- 
THmero MOMeHTa Me>KAy KOAecaMH OAHoro 
MOCTa Ha K03(f)4)HUHeHT (p X 06, KOTOpOe 3a- 
bhcht ot THna Me>KKOAecHoro AHtjxjjepeH- 
UHaAa. 

y npocToro KOHHqecKoro AH(J)(J)epeHUHaAa 
MOMeHT Ha KopoSKe npaKTHqecKH acahtch 
nopoBHy Mex<Ay npaBOH h AeBofi noAy- 
ochmh, t. e. M„—M n =M. npH ycraHOBHB- 
uieMCH ABHxteHMH 3 btomo 6 hah KacaTeAbHaH 
peaKUHH Ha KOAece R x —M/r a —fR z . 

n P H oAHHaKOBMx AHHaMHqecKwx paAny- 
cax, K03(|)(|)HuHeHTax conpoTHBAeHHH naqe- 
HHio h HopMaAbHbix Harpy3Kax Ha npaBOM 
h AeBOM KOAecax KacaTeAbHbie peaKUHH 
KOAec AOA*HbI 6bITb paBHbl, CAeAOBaTCAbHO, 

q>xo6 = (Rxa Rxn)/(2Rz) — (tpjcjj -f- (p xn )/2. 

EcAH K 034>(|)HUHeHTbI cuenAeHHH AeBOrO H 
npaBoro KOAec paBHbi (<pjrj, = <pjrn = <Px)> to 
tp*cp = <pjt. Ecah y AeBoro KOAeca K03c})(|)H- 
UHeHT cuenAeHHH MeHbme, qeM y npaBoro, 
TO Rxn = ^z<Pxmin» ® Rxn = Rxn H <Pxcp = {Rxn 
Rxn)/ (2r ? ) — ((Pxmin H“ *Pjtmin)/2 — (Pxmin- 
ripH 3a6AOKHpOBaHHOM AH(J)(J)epeHUHaAe 
CPxo6 == 0,5((p jr m j n -(“ <Px max)- flpH CaMOfiAOKH- 
pyiomeMCH AH^cpepeHunaAe <p X o6=0,59 x min X 
X(l+^) (TAe X — K03(|)C[)HUHeHT CaMOgAO- 
KHpOBKH - — OTHOUieHHe MOMeHTa Ha KOAece, 
BpamaioiileMCH c 6oAbmeft yrAOBofi cko- 
pocTbio, k MOMeHTy Ha KOAece, Bpamaiome- 
MCH c MeHbUJeft yrAOBOfi CKOpOCTbK); aah 
peaAbHblX KOHCTpy KUH H A^15). 

npH npoqHX paBHblX yCAOBHHX 3BT0- 
MOdHAb C npOCTblM AH(|)4)epeHUHaAOM odAa- 
AaeT xyAinefl npoxoAHMOCTbio. 

B COOTBeTCTBH H C (})OpMyAOft (334) 
Ha rpyHTax c BHyTpeHHHM cuenAeHHeM (tah- 
HHCTbie rpyHTbi) c Co> > 0 noBbimeHne 
nAomaAH KOHTaKTa mHHbi c rpyHTOM yBe- 





&AUX‘kue KOHCTpyKTUQHbiX U BKCnAyCLTCmuOHHblX (paKTOpOB 
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JIHMHBaeT K03<J)<J>HUHeHT CUeiUieHHH. yHHTbl- 
Baa, hto njiomaAb KOHTa KTa 33 Bhcht ot 
pa3MepoB uiHHbi F K = nB^lD ctt B/4 t mo>k- 
ho cqHxaTb, hto noBbiiueHHe AHaMeTpa 
uiHHbi yjiymuaeT cuenHbie KaqecTBa. 

yBejiHqeHHe uiHpHHbi npoifiHAH uihhw B 
0Ka3biBaeT eme 6oAee 3<|><J)eKTHBHoe noAO>KH- 
TeJlbHOe BAHHHHe. 3tO 06 -bHCHHeTCH TeM 
OgCTOHTejlbCTBOM, HTO npH yBe/IHqCHHH UiH- 
pHHbi npoc{)HAH nponopuHOHajibHo noBbima- 
eTca MaKCHMajibHO AonycTHMan Aec})opMauHfl 
uiHHbi h zmax =Q,3B, a yBejiHueHue Hapywno- 
ro AHaMeTpa Ha AonycTHMyio AeiJiopMauHio 
BAHHHHH He OKa3bIBaeT. 

Ha necuaHbix rpyHTax c hh3uihm 3Ha- 
qeHHeiw K03t})(J)HuHeHTa BHyTpeHHero TpeHHH 
(co«0) H3MeHeHHe pa3MepOB uihh npaKTH- 
qecKH He bahhct Ha hx cuenHbie KaqecT- 
Ba. 

H3 4>OpMyjIbI K03^(})HUHeHTa COnpOTHBJie- 
hhh KaqeHHio h yqHTbiBan, hto 

P*+Po= 4 P z/nB V^cb 5 . 

cjieAyeT, hto yBeAHqeHHe pa3MepoB luhhw 
(D cb h B) h b ocoSeHHocTH uiHpHHbi npo({)H- 
AH CHHHiaeT K03 (J)(})H UHe HT COnpOTHBACHHH 
KaqeHHio. 

3({)(f)eKTH BHOCTb BAHHHHH UiHpHHbi npO({)H- 
AH 33BHCHT OT IIOCTOHHHOH rpyHTa (X 

h npH ero yBenHqeHHH scfKjieKTHBHOCTb yBe- 
JIHqeHHH B CHHHiaeTCH. 

Ha rpyHTax c He6oAbuiHM nepeyBJia>KHeH- 
HblM CJIOeM Ha TBepAOM 0CH0B3HHH HeCMOT- 
. pH Ha to, hto n— 2, yBejiHqeHHe uiHpHHbi 
npOCj)HJIH BpeAHO, TaK KaK OCTaiOUlHlficH 
MOKAy UIHHOft H TBepAbIM OCHOBaHHeM 
caoh jkhakoh Maccw pe3Ko cHH>KaeT 
cuenHbie KaqecTBa uiHHbi. 

n pHMeHeHHe oAHHapHMx KOJiec npw paB- 
HOfi UIHpHHe KOJieH AAH Bcex moctob o6ec- 
neqHBaeT ABHHceHHe KOJiec OAHoro 6opTa 
Ha npHMOAHHeftHOM yqacTKe nyTH no OAHOMy 
cAeAy. 

B 3tom cjiyqae Ha SoAbuiHHCTBe rpyH- 
tob cyMMapHoe conpoTHBAeHHe KaqeHHio 
Bcex KOJiec HaHMeHbuiee, a cuenAeHHe Han- 
6oAbuiee 3a cueT ynAOTHeHHH rpyHTa HAy- 
iuhmh BnepeAH KanecaMH. OAHano Ha 3a6o- 
AOqeHHbix rpyHTax c AepHOBbiM nonpOBOM 



ueAecoo6pa3Ho ABHHieHHe Ka>KAOro ko- 
jieca no CBoeMy cAeAy, aah qero Ha 
npaKTHKe HHorAa npHiweHHiOT nepecxaHOBKy 
KOAeC, H3MeHHK)myiO LUHpHHy KOAeH. 

CHH>KeHHe AaBAeHHH B UIHHe yBeAHHH- 
BaeT nAOiuaAb KOHTaKTa uihhh c rpyHTOM, 
yAyquiaeT cuenHbie KaqecTBa, ocoSchho Ha 
rpyHTax c noBbiuieHHbiM BHyTpeHHHM cuen- 
AeHHeM. npH paCCMOTpeHHH (})OpMyAbI 

(333) moacho ycTaHOBHTb, hto rAy6HHa 
KOAen yMeHbuiaeTCH BMecTe c yMeHbuieHHeM 
AaBAeHHH B 03 Ayxa B UIHHe. 

OAHOBpeMeHHO yMeHbuiaeTCH conpoTHBAe- 
HHe rpyHTa KaqeHHio, npuqeM TeM b 6oAb- 
uiefl CTeneHH, qeM MeHbiue 3HaqeHHe K 03 <j)- 
(JiHUHeHTa p.. 

MHHHMaAbHO AonycTHMoe 3HaqeH«e 
orpaHHHHBaeTCH m a kchm aA bHO AonycTHMOH 
Ae^opMauHeft uiHHbi h zmax . 

npH AOCTaToqHO BbicoKHX cuenHbix KaqecT- 
Bax onTHMaAbHoe BHyTpeHHee AaBAeHHe 
COOTBeTCTByeT MHHHM3AbHbIM COHpOTHBAe- 
HHIO ABHAieHHIO H paCXOAy TOnAHBa. 

CHHACeHHe AaBAeHHH B03Ayxa B UlHHaX 
HBAHeTCH OAHHM H3 Hau60Aee 3(J)(J)eKTHBHbIX 
CnOCOSOB HOBblLUeHHH npOXOAHMOCTH, nos- 
TOMy noqTH Bee 3 btomo6hah BbICOKOH 
npoxoAHMOCTH HMeiOT CHCTeMy peryAHpOBa- 
HHH AaBAeHHH. 

CHHJKeHHe AaBAeHHH B03Ayxa B UIHHe 
HapHAy c yMeHbuieHHeM noTepb Ha KOAee- 
o6pa30BaHHe Bbi3biBaeT yBeAHqeHHe noTepb b 
caMoft uiHHe. Ha puc. 22 noKa33Ha 3a bh- 
CHMOCTb K034)(|)HUHeHTa COnpOTHBAeHHH Ka- 
qeHHio ot BHyTpeHHero AaBAeHHH B03Ayxa 
B uiHHe. 

CyMMapHan KpHBan HMeeT qeTKO bh- 
paa<eHHbifi MHHHMyM, t. e. MHHHMaAbHwe 
noTepu Ha KaqeHHe cooTBercTByiOT onpeue- 
AeHHOMy 3HaqeHHio BHyTpeHHero AaBAeHHH 
B03Ayxa b uiHHe. ripn stom aah Ka>KAO- 
ro rpyHTa cyiuecTByeT cBoe onTHMaAbHoe 
3iiaqeHHe HeM «MHrqe» rpyHT, TeM 

MeHbuie onTHMaAbHoe 3HaqeH«e BHyTpeHHero 
AaBAeHHH B03Ayxa b uiHHax. 

npH noBbiuieHHH yAeAbHOH moiuhocth npo- 
xoAHMOCTb yAyquiaeTCH no TpeM npHHH- 
HaM: 

yBeAHqeHHe yAeAbHOH moiuhocth ofiecne- 
qHBaeT bo3mo>k HOCT b ABHA<eHHH no TpyA- 
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flpOXOdUMOCTb 



HonpoxoflHMOMy yqacTKy c 6o.nee bwcokoh 
CKO pOCTbK), npH KOTOpOH BpeMfl AefiCTBHB 
Harpy3KH Ha rpyHT MeHbiue h, Kan CAeACTBne, 
MeHbiue AecpopMauHH rpyHTa h conpoTHBjie- 
HH6 ABHXKeHHK); 

npH 6oAee BbicoKoft y^ejibHoft moulihocth 
coKpamaeTca hhcao nepeKAioqeHHH nepeAan, 
pea<e npOHCXOAHT pa3pbiB cnjiOBoro noTOKa 
h B03HHKai0T nHKOBbie Harpy3KH Ha rpyHT; 

60Jiee BbICOKHe THrOBO : CKOpOCTHbie CBOH- 
CTBa nOBbimaiOT 3({)<j)eKTHBH0CTb HCn0JIb30- 
b3hhh KHHeTHqecKOH SHeprHH aah npeo- 
AOJieHHH oco6o TH>Kejibix yqacTKOB. 

npHMeHeHHe He3aBHCHMoii noAsecKH o6ec- 
neqHBaer Jiyquiyio npHcnoco&nneMOCTb KOJiec 
k HepoBHOCTHM AOporH, t. e. 6ojiee hoa- 
HOe HCn0JIb30B3HHe Maccbl aBT0M06HJlfl AAH 
yBejiHqeHHH cuenAeHHH. 

HaH6ojiee acfxJjeKTHBHbiMH npHcnocoSjie- 
hhhmh, noBbimaiomHMH cuenAeHHe KOJieC c 
rpyHTOM, hbajuotch: apoqHbie uihhm c bh- 
cokhmh rpyHT03auenaMH, njinueBwe TpaKO- 
Bbie uenH, MejiK03BeHHbie uenn, fipacjieTbi. 

SljKjjeKTHBHOCTb npHMeHeHHH apOHHbIX 
luhh onpeAeJiaeTCH He TOjibKO 6 ojibuiofl koh- 
T3KTH0H njiomaAbio h pa 3 BHTbiMH rpyHTO- 
3 auenaMH. 

BjiaroAapn umpoKOMy npoipHAio, Ma- 
jioMy BHyTpeHHeMy AaBAeHHio b uiHHe, Bbi- 
cokoh ajiacTHqHocTH KapKaca AaBAeHHe b 
ueHTpe KOHTaKTa uihhbi MeHbiue, qe\i no 
KpaHM. 3 t 0 npHBOAHT K TOMy, HTO MHTKHH 
rpyHT He BbrrecHHeTCH uihhoh, KaK 3 to 
npOHCXOAHT npH B3aHM0AeHCTBHH oSblHHblX 
luhh c rpyHTOM, a ynjioTHHeTCH b koh- 
Ta KTe, o6pa3yn Kynojioo6pa3Hyio cpopMy. 
3 tot apoqHbift stpcpeKT h ofiycjioB- 
AHBaeT BbicoKHH K03(J)(})HuHeHT cuenAeHHH 
LUHHbl C rpyHTOM. 

Ca MOBblTaCKHBaHHH aBTOMOfiHAefi 
Hcnojib3yioT jieSeAKH h 6apa6aHHbie caMO- 
BHTaCKHBaTeJIH. 

§85. CpaBHHTejibHasi 
OUeHKa npOXOAHMOCTH 
no KOHCTpyKTHBHUM 

napaMeTpaM aBTOMo6Hjiefi 

MeTOAHKa cpaBHHTejibHoft oueHKH npoxo- 
AHMOCTH aBT 0 M 06 HAefl OCHOBaHa Ha pac- 



CMOTpeHHH KOHCTpyKtHBHbix napaMeTpoB 

h noKa3aTejieH 6e3 Henocp^ACTBeHHoro pac- 

CMOTpeHHH rpyHTOBblX yCJIOBHfi. 

Bcero bhacacho 12 KOHCTpyKTHBHbix na- 
paMeTpoB h noKa3aTejieH: 1) MHHHMajibHoe 
AaBaeHHe Ha rpyHT p min , idla; 2) Aopo*Hbift 
npocBeT H\, cm; 3) KOscJxpHUHeHT Hacbi- 
UieHHOCTH npOTeKTopa 4) Bbicora rpyH- 
ToaauenoB A np , cm; 5) kostpcpHUHeHT 
CLienHOH Maccbl 6) K03(j)(|)HUHeHT 

CjiOKHpoBKH AH(})(|)epeHu,HajioB BeAymHx ko- 
jiec X; 7) AHH3MHqecKHH (jjaKTop O max , 
8). yAejibHan MoiiiHOCTb N yA , kBt/t; 9). 
CBoSoAHbift paAHyc KOAeca r c , m; 10) yroji 
nepeAHero cpeca 72°; 1 1) yroji 3aAHero 
CBeca V3°; 12) npOAOAbHbifi paA«yc npOXO- 

AHMOCTH #5 , m. 

06o6uieHHbiH cpaBHHTeAbHbifl noKa3aTeAb 
npoxoAHMOCTH bmuhcahiot no (pOpMyAe 

^ r cp ==fe BlPmin + ^B2^1 + fe B3 fe H + 

+ * B 4 A np+ fe B5 fe <p+ fe B6*' + 

+ k B7 D 

max + ^B8^yfl+*B9 r c + 

+ ^ 81072+^81173 + ^ 812^5 * 



rAe km — KosiJxpHUHeHT BecoMOCTH napa- 
MeTpoB (onpeACAHeTcn Ha ocHOBe sKcnepT- 
Horo MeTOAa); p ' m in , H' 1, .... R's — ot- 
HocHTeAbHMe BejiHqHHW napaMeTpoB (onpe- 
AeAHIOTCH no OTHOUieHHK) K MaKCHMaJIbHOMy 
hah MHHHMaAbHOMy 3HaqeHHio H3 Bcex pac- 
CMaTpHBaeMbix 3HaqeHHfl). 

Hhjkc npHBeAeHbi 3HaqeHHH napaMeTpoB 
h noAyqeHHbie 3HaqeHHn cpaBHHTeAbHOro no- 
K33aTeAH npOXOAHMOCTH aah OTeqeCTBeHHWX 
aBTOMoSnAeH, onpeAeAeHHbie npn CAeAyio- 

LUHX 3H3qeHHHX KOSCpCpHUHeHTOB BeCOMOCTH: 

fe B i = 0,12; ^82=0,15; fe B3 =0,08; ife B 4=0,07; 
^86=0,15; ^ B 6=0,05; fe B7 =0,l; k B8 =0,07 ; 
fc B 9=0,08; *0 io=0,05; * Bl ,=0,04; * 8l2 =0,04. 
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TA3-53 


3HJI-431410 


yA3-469 


pmim Klla . 


• 450 


500 


250 


H |, CM . . 


• 265 


270 


300 


k-H 


. 0,65 


0,65 


G,45 


A np , MM 


. 15 


15 


15 


foty r . 


. 0;75 


0,73 


1 


X . . 


. 1 


1 


1 




. 0,32 


0,32 


0,72 


N yA , kBt/t 


. 13,2 


13,0 


22,4 


/"(•, MM . . 


. 456 


480 


410 


?2> ° • • • 


. 41 


37 


54 


Y3> ° • • 


. 27 


39 


48 


/?5, M . . 


. 3,2 


3,2 


1,8 


/7 cp 


. 0,54 


0,57 


0,75 



HawOcwiee bwcokoh npoxo/iHMOCTbio o6na- 
AaeT aBTOMoSHJib «ypaji-375», a HaHMBHb- 
uiefl — TA3-53, hto cooTBercTByeT onbity 



TA3-66 


3HJ1- 131 


«ypaa-375» 


KpA3-255B 


100 


100 


100 


150 


315 


330 


400 


360 


0,42 


0,44 


0,39 


0,42 


15 

1 


16 

1 


28 

1 


21,5 

1 


1 

4 


1 

1 


1 

1 


1 

1 


0,67 


0,78 


0,47 


0,62 


14,2 


10,6 


10,1 


9,0 


542 


573 


636 


640 


41 


36 


44 


47 


32 


40 


40 


32 


3,94 


4,9 


4,47 


5,6 


0,81 


0,82 


0,87 


0,77 



SKcnjiyaTauHH sthx aBTOMoSaneft. BjiHHHHe 
rpyHTOBbIX yCJlOBHH B 3TOM MeTOAC yHHTbl- 
BaeTCB K03(})(})HII,HeHTaMH BecOMOCTH. 
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MHHHMaAbHan ycToflqHBas cxopocTb 13, 14, 
57, 59 

MHHHMaAbHbiH paA«yc noBOpoxa 185, 189 
MoMeHT xpeHa 41 

— conpoTHBAeHHH KaqeHHio KOAeca 23, 130 
MomHOCTHan xapaKTepHCTHKa 49 
Moiahocthoh 6aAaHC 45, 48, 50 
MomHOCTb KOAeeo6pa30BaHH« 224 

— COnpOTHBAeHHH ABHHCeHHIO 49 
KaqeHHio 22, 224 

— TpeHHH 20 

H 

Harpy3oqHan xapaKTepHCTHKa 89 

ABHraTeAH c rHAponepeAaqefi 108 

HaH6oAbuiHH yroA npeoAOAeBaeMoro Koco- 
ropa 217, 223 
HaKAOH UIKBOpHH 152 
HeB03MymeHHoe abhacchhc 164 
HeAOCTaToqHaa noBopaqHBaeMOCTb 137, 
144, 179 

He3aTyxaiomHe KOAefiaHHH ynpaBAHeMbix 
KOAec 156 

HeHTpaAbHHfl pejKHM KaqeHHH KOAeca 25 
HenoApeccopenHan Macca 141, 196 
HeypaBHOBeineHHOCTb ynpaBAHeMbix KOAec 
149 

HeycToftqHBoe ABHxceHHe 164 
HoMHHaAbHan Macca rpy3a 115 
HopMaAbHan Harpy3Ka KOAeca 23 

— peaKUHH 23, 53 
— CHAa KOAeca 130 

HopMbl BH6pOyCKOpeHHfl H BHgpOCKOpOCTeH 

194 

O 

06o6meHHbifi K03(|)4)HUHeHT cuenAeHHH 
225 

— noKa3aTeAb npoxoAHMocra 225 
THrOBO-CKOpOCTHHX CBOftCTB 60 

06TeKaTeAb 43 

OnpOKHAWBaiOmHfl MOMeHT 41 
OnTHMaAbHoe pacnpeAeAeHHe topmo3hwx 
CHA 72 

OcTaHOBoqHbiil nyTb 71 
Ocb BpameHHH KOAeca 130 

— Kpena 141 

OTHOCHTeAbHblfi K03<j>c|)HnHeHT 33TyxaHHH 
KOAe6aHHii 204 
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OueHO«IHblfi MeTOfl TOIlJIHBHOfi SKOHOMHU- 

hocth (EPA) 94 

OueHoqHHH noKa3aTejib MaHeBpeHHOCTH 

185 

njiaBHOCTH xo^a 194 

npOXOAHMOCTH 217 

TOnjIHBHOfi 3K0H0MH4H0CTH 87 

THTOBO-CKOpOCTHblX CBOftCTB 13 

ynpaBJineMOCTH 126 

ycToflqHBOCTH 165 

3(p(peKTHBHOCTH TOpM03HbIX CHCTeM 

66 

fl 

tlapaMerpM rpyHTa 215 

— jierKOBHx aBTOMoSa^eft 116 

— HeB03MymeHHoro abhjkchhh 165 

— noBopaMHBaeMOCTH 145 

napuHajibHbie K03(p(J)HUHeHTH conpOTHB- 

jieHHH noflBecKH 203 

— qacTOTM 199 

riepeAaTOMHaH (pyHKUHH 210 
llepeAaTOMHoe oTHOiueHHe rHAponepeuaqH 
106 

FlepeAaToqHoe hhcao rjiaBHoft nepeuann 
118, 123 

— — flOnOJIHHTCJIbHOH KOpo6KH 122 

KopofiKH nepeuaq 119, 121 

pyjieaoro ynpaajieHHH 160 

TpaHCMHCCHH 1 19 

riepexoAHbie npoueccn 146 
IlAaBHOcTb xoAa 195 

riAeqo KpeHa 141 

— o6k3tkh 154 

riAocKOCTb BpameHHH KOJieca 130 
IlAomaAb AofioBoro conpoTHBAeHHH 42 

— Mhacah 40 

IIoBopaqHBaeMOCTb 136, 179 
IloBOpaqHBaiomHfi momcht 41 
Flo BopoTHa h iiiHpHHa no CAeuy KOJiec 185, 
190 

IloABecKa 193, 197 
noA"beMHaH cHAa 41 
rioKa3aTeAb npoxoAHMOCTH 225, 228 
rioApeccopeHHan Macca 141, 196 
rioAHan aapOAHHaMHqecKan ciiAa 40 

— Macca aBTOMO^HAH 16, 116 

— oKpyHCHaa cHAa KOAeca 24 

— TnroBan CHAa 24 



KOAeca 24 

riOAHbjft aspOAHHa M HqeCKH ft MOMeHT 40 
rionepenHan ycTOHqHBOdb 166 
rionepeqHbifi paunyc npoxoAHMOCTH 217, 
219, 220 

rioTepH npoAOAbHofi ycTOHqHBOCTH 222 

— npoxoAHMOCTH 212 

— ynpaBAHeMOCTH 223 
— ycToftqHBocTH 166 

npeAeAbnaa cxopocTb BbinoAHeHHH MaHeB- 
pa 127 

npeAeAbHMH yroA noAi>eMa aBTonoe3Aa no 
OTpMBy nepeAHHX KOAec 222 
ripHBeAeHHaH >KeCTKOCTb 197 
npHeMHCTOCTb 50 

npHMeHeHHe yrAeBOAOpoAHbix ra30B 103 
ripHpOAHO-KAHMaTHqeCKHe yCAOBHH 6, 10 
npHqHHbi orpaHHqeHHH cha, AeficTByiomHx 
Ha KOAeco 35 
npornfi noABecKH 201 

— ynpyroro 3 AeMeHTa 197 
npoAOAbHan CHAa KOAeca 23, 130 
npOAOAbHHHI paAHyC npoxoAHMOCTH 217, 
220 

— CHOC HOpMaAbHofi peaKUHH 28 
np03paHHOCTb 108 
ripOXOAHMOCTb 212 

— onopHan 213, 223 

— npo^)HAbHan 213 
IlyTb pa3roHa 51 

P 

PaAHyc KaqeHHH 21 

— noBopoTa 136, 163, 185 

— npOXOAHMOCTH 219 
PaAHycbi SAacTHqHoro KOAeca 21 
PacnpeAeAeHHe Harpy3KH no MocTaM 117 
PacxoA TonAHBa 87 

B ropOACKOM e3A0B0M UHKAe 

(PTTLU) 88 

B MarHCTpaAbHOM e3AOBOM UHKAe Ha 

Aopore (PTMU,) 88 

cpeAHHfi Ha 3BAaHHOM MapiupyTe 96 

PeaKUHH Aopora 16, 130 

AHHaMHqecKHe HopMaAbHue 54 

PeryAHTOp TOpM 03 HWX cha (PTC) 75 
Pe%HM KaqeHHH KOAeca 24 
Pe>KHMHbifi K034>4)HUHeHT noBopoTa 184 
PwcxaHHe 128 
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C 

CBec 217 

CBo 6 oflHaH cHjia THrn 223 
CBo6oflHbie K0Jie6aHHH 197 . 

CboOoahuh pejftHM KaqeHHB KOJieca 25 
CHJia B3aHMOAeHCTBHfl b cueriHOM ycTpOH- 

CTBe 43 

CHJia Ha pyjieBOM KOJiece 129 
CHJia conpoTHBJieHHH B03Ayxa 11 
Aoporn 40 

KaneHHio 3 btomo6hjih 39, 43 

KOJieca 23 

noAi>eMy 40, 43 

pa3roHy 43 

— TpeHHH B TpaHCMHCCHH 21 

— thth Ha KpiOKe 13, 15, 60, 223 

— THHCeCTH 1 5 

Chjioboh OajiaHc 46, 50 

— KOStJxJWUHeHT COnpOTHBJieHHH KaqeHHK) 

24 

CnjioBbie peaKUHH aBT 0 M 06 HJiH Ha ynpaB- 
jiniomee B03AeficTBHe 125 
Chjih, AeftcTByromHe Ha aBTOMoOnjib 15 
CiuiaflbiBaHHe aBTonoe3Aa 76 
CK(wib>KeHHe 72 

— rH^ponepeflaqH 106 

CKopocTHaa xapaKTepHCTHKa Ha Aopore 
c nepeMeHHbiM npoAOJibHHM npocJiHJieM 

14, 59 

pa3roHa Ha Bucuiefl nepe^ane 14, 57 

pa3roH — Bbi6er 1 3, 57 

CxopocTb rpaHHHHaH no 3aTyxaHHio 182 

— Haqajia chhhcchhh ycTofiqHBOCTH Kypco- 
Boro ynpaBJieHHH 126 

ynpaBJieHHH TpaeKTOpHefi 126 

CMemeHHe ueHTpa noBopoTa nojiynpHitena 
161 

CoOcTBGHHan qacTOTa KOJieOaHHil 198 
CorjiacyiomHft pe^yKTop 108 
ConpoTHBJieHHe noBepxHOCTHoro TpeHHH 41 

— 4>OpMH 41 

CneKTpajibHan njioTHOCTb 209 
CpeAHee ycKopeHHe 60 

— AaBJieHHe KOJieca 224 

— KBaApaTHqecKoe 3HaqeHHe bhSpocko- 
pOCTH 194 

— BHSpOyCKOpeHHH 195 

— pacxofl TonjiHBa 94 
CpeflHHH CKOpOCTb ABHJKeHHH 61 
CpeflHHH yrjioBan cKopocTb noBopoTa pyjie- 
boto KOJieca 129 



C/ra6HJiH3auHH ynpaBJineMbix KOJiec 151 
Gra6H,nH3HpyiomHft momcht iiimhu 130, 
151, 153 

CTaHflapTHblfi MeTOfl OUeHKH TOnJIHBHOft 
SKOHOMHqHOCTH (SAE) 94 
Ct 3th qecxa h TpaeKTopHan noBopaqHBae- 
MOCTb 137 

ynpaBflaeMOCTb 128, 163 

CTaTHqecKHH riponiC noABecKH 201 

— paflnyc KOJieca 21 
CTeHAOBbie HcribiraHHH 17 
OreneHb cbo6oan 195 
CyMMapHaH TOpM03Han CHJia 67 
CyMMBpHblH K03(J)4)HUHeHT COnpOTHBJieHHH 

225 

Cxo>KAeHHe Ko/iec 39 
CuenHan Macca 223 

T 

TexHHqecKHe noKa3aTejm aBTOMo6HJibHHX 
Aopor 7 

TexHHqecKoe npoeKTHpoBamie 115 
TonJiHBHaH xapaKTepHCTHKa ycTaHOBHB- 

rnerocH ABHaceHHH (TX) 88 

— 3KOHOMHqHOCTb 87 

TonAHBHO-cKopocTHaH xapaKTepHCTHKa Ha 
MarncTpajibHo-xojiMHCTOH Aopore (TCX) 
88 

TonAHBHo-9KOHOMHqecKa« xapaKTepHCTHKa 

91 

TopMOweHHe 66, 77 

— ABHraTejieM 77 

— nojwoe 68 

— c Hcnoji b30B3HHeM BcnoMoraTejibHofl 
T0pMO3H0H CHCTeMbI 77 

— C HCITOJIbSOBaHHeM TOpM03HMX MexaHH3- 

MOB 77 

— cjiyacedHoe 68 

— c OTcoeflHHeHHbiM ABHraTejieM 77 

— c noJiHbiM Hcnojib30Ba hh6m cuenjieHHH 

69 

— qacTHHHoe 68 

— 3KCTpeHHoe 68 
TopM03Ha« AHarpaMMa 69 
TopM03HOft AHHaMHqeCKHfl $aKTOp 78 

— MOMeHT 25, 130 

— nyTb 67 

— pe>KHM 66 

KOJieca 25, 133 

TopM03Hbie cBOHCTBa 66 
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TopM03Hbie cHCTeMw 67 
TopM03Hm.ee KOJieco 26 
ToHKa HeftTpa^bHoS noBopaqHBaeMOCTH 

179 

TpaHcnopTHbie ycAOBHH 6, 10 
TaroBan MomHOCTb Ha Kpione 222 

— cHjia 24 

no cuenneHHio 56 

— xapaierepHCTHKa 46 

TnroBHH pe>KHM KaqeHHH KOJieca 24 

— MOMeHT 24 

y 

Yboa 130 

YrJiOBaH wecTKOCTb noABecKH 141 

LLlHHbl 159 

ynibt TH6KOCTH 217 

— noBopoTa KOJiec 161 
— yBOAa moctob 161 

yrcvi ApeycJja 166 

— KpeHa 141, 166, 182 

— KypcoBofi 125 

— nepenoca moctob 217, 219 

— npeoAoneBaeMoro nocoropa 218 
noA"beMa 218 

— pa3Bajia 135 

— cBeca 217 

— CKJiaAwnaHHH aBTonoe3fla 163 

— cTaTHqecKoft ycTofiqHBocTH no onpoKH- 

AbiBaHHio 166, 182 

— yBOAa 1 30 

YAeAbHaH fioKOBan cHAa 140 

— MOIUHOCTb 223 

— cHJia thth Ha KpioKe 223 

— TOpM03HaH CHJia 75 

— THroBan cHAa npH noBopoTe 185, 190 
YAeAbHufl pacxoA TonAHBa 87 
ynpaBAeHHe 124 

YnpaBAHeMOCTb 124 

ypaBHenne abhjkchhh ueHTpa Macc 181 

— MomHocTHoro 6aAaHca 45 

— pacxoAa TonAHBa 89, 90 

— CHAOBoro GaAaHca 42, 44, 140 
YcHAHe Ha pyAeBOM KOAece 158, 185 
ycKopeHHe npH pa3roHe 13, 15, 50, 60 

yCAOBHH B03HHKHOBCHHH gOROBOTO OnpOKH- 
AWBaHHH 168 
CKOAbHCeHHH 113 

— noAHOH noTepn ycTofiqHBocTH 223 

— ycTofiqHBOCTH 165 

— 3KcnAyaTauHH 6 



ycAOBHan MaKCHMaAbHan cKOpocTb 13 , 57 
yCTaHOBHBmaHCH CKOpOCTb H 3 33 TH>KHMX 

noAT>eMax 13 , 14 , 60 

ycTaHOBHBuieecH 33 MeAAeHHe 66 
YCTaHOBKa mKBOpHH 152 
y CToflnHBocTb 124 , 164 

— KypcoBoro ynpaBAeHHH 126 
npH TOpMO>KeHHH 126 

— noAOHteHHH 165 

— ynpaBAeHHH TpaeKTopHH 126 
npH TOpMOHCeHHH 126 

4 » 

Oa 30 Buft yroA 204 , 207 

<l>aKTOpW, BAHHIOmHe Ha H3MeHeHHe K 03 (J)- 
4 >HUHeHTa conpoTHBAeHHH KaqeHHio 32 

— ofiTeKaeMOCTH 42 
OopMyAa JlarpaHHca 18 

X 

XapaKTepncTHKa BbixoAa H 3 noBopoxa 128 

— AencocTH pyAeBoro ynpaBAeHHH 128 

— «pHBOK pyAH» 128 

— CTaTHMecKOH TpaeKTopHoft ynpaBAHe- 
MOCTH 128 

XapaKTepHCTHKH rHApoMexaHHnecKOH ne- 
peAaqn 111 

— KOMnAeKCHbix rHApoTpaHC(J)opMaTopoB 
110 

U 

LXeHTp KOAeca 130 

— KOHtaKTHoft nAomaAKH 130 

— KpeHa 141 

— Macc 53 , 

M 

MacoBOH pacxoA TonAHBa 87 
4 acTOTa KOAefiaHHH 199 , 202 

— — , Bbicuiaa 201 

. , HH 3 ID 3 H 20 i 

Hhcao cryneHeft kopoGkh nepeAan 120 

U1 

UlepoxoBaTOCTb 193 
IllHHbi 22 , 34 , 193 
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111 h pH Ha npeoaojieBaeMoro pBa 219 
IIIyM 193, 210 
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SKOJioraqecKaH 6e3onacHOCTb 104 
SKcnjiyaTauHOHHhie cbohctb3 6 
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SKcnjiyaTauHOHHbiH pacxofl TonjiHBa 93 

SHepreTHHeCKHft K03(j)(J)H UHCHT COnpOTHB- 
jieHHH KaqeHHio 24 
ScKapn 217 

Sranbi npoeKTHpoBaHHH 114 

3<|>(t>eKTHBH0CTb T0pM03HbIX CHCTeM 81 
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